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ie ZhES-4M Power Station - Description and Operating Instructions. 
50X1-HUM 
2% Generator, Type SG-4S-2a - Assembly and Operating Instructions. 


The manual gives a description of the generator, instructions on 
its operation and maintenance, some troubles and remedies, and 
lists spare parts, tools, and accessories. Published in English, 
it is 22 pages long and contains three diagrams. 


3. Kalibrator Distantsiy Tipa 27IM - Opisaniye i Instruktsiya po 
Ekspluatatsii (Distance Calibrator Type 271M - Description and 
Instructions for Use). Contained in the manual are a description 
of the calibrator, a description of the functioning of the instrument, 
and its maintenance and regulation. The calibrator is intended for 
tuning and checking radio technical apparatuses during their 
manufacture and during their use in scientific research laboratori 
factories,and in the operation of special radio sets in ate At 
organizations and repair shops. The document has 38 pages of 








text, and includes a number of photographs, drawings, and diagrams. 
It was published in the Fussian language. 50X1-HUM 
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Instructions for Servicing Radio and Radar Equipment Before and 
After Flight. Radio equipment for which instruttions are given 
include the aircraft interphone system, the command set, the 
liaison set, the radio compass, the low-range radio altimeter, 
and the marker radio receiver. Radar items incIude the range finder, 
the localizer receiver, the glide-path receiver, the high-range 
radio altimeter, the IFF responder and interrogator, the warning 
station, the radar sight, and the radar station. Two append@ces 
contain instructions for calibrating the APK-5 radio compass, and 

a List of instruments. The manual is in English. It is 228 pages 
in length and is mostly tabular in form. 








Albom Naglyadnykh Posobiy po Samoletam MIG=15big i MIG-17 - Chast 
Pervaya - Tekhnika Pilotirovaniya 7Album of Visual Aids for the 
Aircraft MIG-L5bis and MIG-17 - First Part - Piloting Techniques/. 
Published by the Military Publishing House ofthe Minigtry of 
Defense,USSR, Moscow, 1959. The manual was compiled by Lt. Col. 
G.V¥. Mishchenko and Maj. G.D. Nilov for students, and flight 
instructors at fighter aviation schools and for young pilots of 
the combat wits of the Air Force. It has sections on gircular 
[Polety po Krugu/ and zonal [Polety V Zonu/ flying, group flying, 
and instrument flying. It is 88 pages in length with drawings, 
diagrams, and photographs on practically every page. It was 
published in the Russian language. 
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*KKIC-4M Power Station 


DESCRIPTION AND OPERATING INSTRUCTIONS 
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WARNING. § 

Normal. operation: and service 13f6 of KSO-4° powes: 
| station: dspend: on correct: and) skillful mathntenaner: «nd 
Cares» 

The persommel servibting the station shosld possess. 
2 a .clbar. knowledge: of the: rules which are to: be: followed..- 
| One: of the Larst:and foremost tasks. in assembling. 
; and. operating the. station is-a thorough study of.all. 
technital papers relating to the stat‘ion.. 





Is: PURPOSE AND WORKING -CONTEITIONS. 
Type- OO-441 powem station is am amtomatit: A.C.. 
“phase power source... 

Normal working, comditions of: the statiiberare as 
Pollows3- | | 
(a) aii teoperatinnec —~ nod. overr +4Q°C3 : 
Oo) altitude: aborw seas lowed — noct overr L, OO) mi 5; 
(ec) relattlves aikr hinadiidty~ — nedt overr 7h%e. 


Teebimibeli Date. 
Le. Typpe off comment .2enccccscccncccens. pmaec Ab. 
2a. RatOdd vod Thee se nccccecnwanwcseacses 2aB0 VV 
Ja. Ratedd cerxreeatt seccccccescnncvacscene UUM 
44. Rattdd P2maqqeangy .enscccccsaecccsccage 5) ob gees 
55, Rakedd ppweer off thine statiben akt 
aa ppmeer Piette off 0088 ccccccesecssnscccs ccs MMEMA COR OREM 
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6. Constant voltage level is naintained by mu 
a type PYH-121 carbon-pile voltage rezulator. 

- Je. Guaranteed normal service life of the station 

pends on the engine and is 800 hours when operated 

ecording to these Instructions employing the spare 

8 included’ in the set within the given period of time. 
8. Automobile gasoline with an octane number of 

 - 70 is teed as a fuel; refined motor oi! is used as 

lubricant. 

, . 9. 011 consusption is 108 gr/hr (0.12 1lit.); gas 

| onsumption at an operating power of 4 kVA is 2 kg/hr. 





S 


II. DESIGN AND APPLICATION OF THE STATION UNITS 


Type ZOC~-4H power stations are wanufactured in the 
ffollowing variants: 
a (a) on a welded frame without wheels, roof and 

B bonnet (Fig.l); 
(bd) on a welded frame with a roof (Fig.2); 
(c) on a welded frame with a roof ané dommet (Fig.3); 
(ad) on two wheels with a roof and bomet (Fig.4). 


The station consists of A-G/3 gasoline engine 1 
and CI'C-4.5 synchronous generator 3 connected by flexible 
coupling and reductor 5, mownted on acetal frame 4, 

fhe station is also provided with gasoline tank 2. 
Some types are made with a roof, bonnet and wheels (See 
Figs 2, 3, 4). 


The station engine is a typo §-G/S3 small displace- 
ment 4~stroke engine with a speed governor maintaining 
the required number of the crankshaft revolsticus as 

the load changes. \ 


Cos 


“~— 
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2 Rated POWET saocccecccsesenseassseveress & Rep. 
Operating speed COSC CC eHRERE DOC ASeeseEE® 2,200 YoeDeMe 


The set of technical papers tgeludes “Engine Hain~ 
pce Instructions" which contain both Specifications 
Besign explanations. ; 


Generator 


4 The Station employs a synchronous 3—phase self~excited 
F Meerator, type CIC=4,5. 


Generator Ratings 


POWEE ceocccovccsesovesees 465 KVA (Cat a power factor 
of 0.8) or 3.6 kW 

Voltage ccavecccsccsvecccees 230 V 

Current cccccrcccccsscseesse LIV A 

FYEQUENCY cecceccceceecses IO Copede 

Speed wenoceccvsccescccvese LyDOU LaDolde 





The generator has a special rear bearings endshield 
ha circular rim and holes to receive four screws for 
ating the reductor to the endshield. 

The set of technical papers also inclodes * CIC-4,95 
Merator Maintenance Instructions" where design explana~ 
ms and technical data are given. 


Red ugtor 
F 6A reductor is designated to transmit crauksb-ft ruta~ 
n to the generator axle at an engine speed of 2,200 repeMe 
at a generator speed of 1,500 repsB. 
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The reductor consists of an ironecast housing contain- 
} the axle with a gear mounted on twq bearings. The 
uctor gear engages the generator gear fixed on the 
yerator axle end. 
| The skew gears are used to reduce the noise produced 
‘gee the ruuning reductor. 
The reductor bearings and gears are filled with the 
he grade of o11 as is used for the engine. The o11 is 
ered through the reductor housing top hole closed vith 
Slug. The reductor is filled with o11 upto the level of 
~® control hole on the reductor housing side. 


= 330 gr of o11 are required for one filling of the 
qumpductor. 





Semi~Flexible Coupling 


The coupling is designed for seni-flexible connection 
> the engine with the reductor axle end. 
The coupling consists of two pine fixed on the 

mgine flywheel, two pins screwed into the flange and 
Bisod on the reductor axle end and two rings mounted on 
he above mentioned pins. 

The rings are wade of a rubberized cord tape with 4 

reaking point of 500 kg. 
On wearing out the rings are to be replaced with 
pare ones. For this purpose it is sufficient to unscrew 
he pins of the flange without shifting the generator or 
pngine. 


Frame 


A frame is intended for holding all engine units. 
The four holes at the ends of the frame are intended 
to fix the station while transporting and to mount it at 
the operation site. 
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Mrrane deformation while fixing the station must be 
bd as it may disturb the acouracy of centring, thus 
Bring rapid wearing out of the coupling rings and engine, 
; itor and generator bearings. The misalignment of the 

ie and generator axles should not exoeed 0.5 mum with 

iat to the butt and the olroumferenoe of the engine. 

el. Seoured to the frame is a stud with a wing aut 

yeME the carthing lead of the station. 





Switohboard_and Automatio Control Panel 

ig ee ‘Type U9C~4H station without roof, bonnet and wheels 
“GML 1) has no switohboard but it is supplied with an 

| atio voltage regulator panel and a set of the measure 
and protdotive equipment delivered separately. The 
Matic voltage regulator panel accommodates a type 

| 21 carbon=pile voltage regulator, a type BC-255/2 
sum rectifier and a type BC-240 rheostat mounted on 
121 plate. The panel has terminals for connection to 
venerator leads, the loads and an earthing lead (See 
Bibiacram in Fige 3). 

Me The automatic control panel sbould be set vertically. 
Rhie purpose there are four holes in the panel. 

The panel should be fixed at a distance of not less than 
1 from the surface on which it 1s mounted. 

1 ali other types of stations (Figs 2; 4y 4) are sup- 

ld with svitohboards fixed on frames. 

The Key Diagram of the awitohboard is shown in Fig. 6. 
The Manufacturing plant recommends that the separately 
Biied equipment of I9-4M station without roof, bonnet 
wheels be assembled on a separate panel and connected 
coordance with the Diagram given in Fige 6. 


="? Be 
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III. MAINTENANCE AND CARE 








sfore starting the station the following preparati 
} be made: 
™,. If the station is started for the first time after 
ng it from the Manufacturing plant or after storage, 
the protective motor 011 coating of the station and 
a yoerator acoordin,, to the given Instructions. 
DEM. Start the engine following the rules given in the 
Wee Instructions and make sure that the voltage 18 normal 
Z he instruments ). 

yh, After starting the engine is to work for 5 =~ 10 min. 
A, load) for heating up; having ensured that the voltage 
mnal be sure that the station is ready to supply the 





mers es 





Operating Instructions . 


Aconneotion of the load to the station terminals should 
ne before starting the station. 

daitional connestions and phase changing (of loads) 

1 be fulfilled after setting the switches to the OFF 
IMEHO) position..- | 

Prior to ewitohing on the loads 
ted at a normal speod at 230 Ve. 
‘Power oonsumere inoorporating aquirre 1-0age 3-~-phase 

“sa rated for 1 = 1.5 kW should be sawitohed on thrice 
atntervals of up to 025 min, While operating the 

on it is necessary to vatoh for every abnormal 

menon in its operation. : 

The station troublcs are as follows: 

(a) load above the rated level, i.e. the ourrent 

pding 8 A for ohmic load at 230 V and 10 A for inductive 


(i.e. at a power factor of 0.8)3 


the station is to be 
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») water boiling in the engine radiator; 
me) water, gasoline and 011 leakage; 
)} abnormal noises, knooking, “oreaking” to the work= 
gine, reduotor and generator; — 

) brush sparicing op the slip ringea and the generator 
tor resulting in acoumulation of oarbon deposita on 





hot : Having unsorewed the air gratiugs of the generator 

—_— 4nspeot periodically brush sparking; the snooth 
polished surface of the rings and the commutator 
even if it is brown=—blue proves satisfactory 


degree of sparking. 


Maintenance Instructions 

Given below are the instructions for maintaining the 
lon separate ocomponenets, but the engine and the generator 
- are medntained by Lollowing the regulations given in 
~6/3 Engine Instructions and CI'(C-4,5 Generator 
rotioue” inoluded in the set of the station teohnioal 
8. 

‘While the station is inoperative at an air temporature 
slow #5°C the engine cooling system water should bé 
ned off and the gasoline poured out of the station 

line system. 

B periodically and each time before starting after long 
datill the station should be oleaned of dust by blowing 


ferably with bellows) and wiped with ootton waste; then 
p all the accessible fastening 





s necessary to oheck u 


ws bolts and nuts. 
It 149 required to inspect periodioally the condition 


he brushes, their free movement in the prush=holder 
es, the state ef the commutator and slip ring surface « 
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After prolonged storage in wet air before starting the 

@mon it ic recommended to oheck up with a megzer the io~ 

Rion resistance of all venerator otrouits and of the 

on a8 a whole. If the resistance is less than 1.0 megohn, 

5» desirable to dry the generator by short-oiroulit current 

vy blowin: it with hot air acoording to the generator — 
ruotione. Only skilled operators are allowed to do suoh 

Bs. 

me The maintenance of the reduotor connecting the engine 

| | the seoerator consists ino adding the motor o11 into the 

rotor every 20 = 30 hours and in replacing the o11 first 

+> 30 hours and then every 100 hours. 

The rubberized rings of the coupling; demand periodico 

neotion and on wearing out they should be replaced with 

spare ones. . 

| “hen the station 14 mounted on a truok it is necessary 

Pix tightly the frame of the station to the truok body. 


preparation for Storage 
“hen the station is not used for & long period of time 
should be prepared for storage. 
Slushing of the I-6/8 engine and CT'0-4.5 generator is 
Wh riiica 4p accordance with the attaohed Instruotions. 
| The selenium reotifier after a period of tnoperation ; 
storace at a relative humidity of more than 70 per oen 

: ; thly). ° 
wld be dried pertodically (mon 
The terminals of the automatio voltage regulator = 
) ewitchboard should be covered with & protective o2 
ntinse 


wot : 
-— oe —— Wee RE tas... 
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Troubles and Remedies 







; ing long period of operating the station its most 

wepeted units such as the engine, the generator and 
ewonnections may become damaged. 

g@Posaible troubles, their causes and repairs are given 

in Ay, “Engine Maintenanoe Instructions" and the "Generator 
Madatepance Instructions" added tc this Desoription. 

He connection of the engine with the cenerator may ap= 
pean, maged when the axle misalisnment of the engine and 
the @inerator with resvect to the butt and the olroumferenoe 
of thp engine flywheel exoecds 0.5 am. 

‘apid wearing out of the rubberized rings of the soupl- 
‘he high vibration of the worlding station may indireotly 

bhis trouble. 
his trouble is due to frame deformation caused by 
Sessibdle misalignment while fixing the station or by 
| Potent length of supporting surface (the frame is not 
GO scourely). 
Bo oheolk up the axle misalignment and its deorease it 
a | ired to fix two wire pointers under the nuts of the 
ce stop sorew with the coupling pins and bend the poin- 
o that the tip of one pointer should touch the outer 
rioal surface of the engine flywheel while the tip of 
ther pointer, the flywheel butt surface. Then slowly 
ae he flywheel thus opening the engine compression cooks 
Matoh the deviation of the pointer tips from the flywheel 
he latter makes one full revolution. If the tips of 
lointers deviate from the flywheel (cheok by a probe ) 
lisa than 0.5 mm, the centring is satisfactory, if the 
‘tdon exceeds 0.5 mm, disconnect the engine from the 
) and shift the engine until the tips of the pototers 
‘te by less than 0.5 mm and fix it again. 
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ne station should be atored in closed premiees free of 
nd gas detrimental + the coils of the station circuit 
fnox units. 

ihe relative humidity of the premises should be noxrual 
er 70 per oent 3 the sae temperature changes should 
moced 10° Ce 

De eae duside the atoraue premises should ve 


Dp) +5 to +40 oe 
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Fig. General View of M3C-4M Power Station . 50X1-HUM 
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Fig.2 MIC-4M Power Station with Roof , 
1-N-6/3 engine ; 2-gasoline tann; 3-CIC-4.5 generator ; 4-frame; +s 50X1-HUM 


S-reductor ‘with semi-tlexible coupling; 6-switchboard. 
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Fig.5.M3C-4M Power Station with Roof and Bonnet 
Froof; 2-bonnet; 3-frame. 
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Fig. 4. K3C-4M Power Station with Roof, Bonnet ana Wheel 
t-roof; 2-bonnet; S-frame; 4-wheel, 
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GENERATOR, TYPE CI-4C-2a 


) ASSEMBLY AND OPERATING INSTRUCTIONS : 


0] 


4 
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I, DESCRIPTION 


1, Genezator 


Generater, type CI-40-2a (Pigel), 12 a synchronous 
machine of enclosed design excited from a selenium rectifier. 

Fielé coils connected in series arc put on four polss 
| screwed to tho generator steel frame. 

The rotor dears a threo~phase double-layer winding. 
fhe rotor winding has a star convection and is attached 
@ to three brass slip rings which contact the threo brushes. 
’ Axial ventilation is accomplished by a fan installed on 
the rotor rear winding holder. Cooling aix is sucked in by 
ithe fan through the louvers of the casing on the generator 
B rront end shield, flows around the selenium rectifier, slip 
rings, pole and rotor windings and is €ischarged through 
‘Ml lower openings mado in the rear end shicld,. 
| The generator shaft rotates on roller bearings. 

The rotor winding through the transformer fecds tho 
selenium rectifier with alternating current which is rectified 
S 4nto direct current to supply the ficld coils on the generator 
frame, These coils magnetise the field poles which induce 
alternating current in tho rotor winding during its rotation. 

fo automatically maintain gonorator voltage constant for 
changes in ite load a special transformer~etabiliser ia used; 

4% is inserted into the circuit between tho rotor winding ; 
and the solenium rectifier to increase the rotor field curren 
when the generator load increase. Tho transformer-etadiliser ss 
45 also used to reduce A.C. voltage fea to the rectifier (Fige2). 
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Tho generator has 8 terminals, Generator field winding 
‘and D.C. leads of tho selonium rectifier are connected to two 
of tho terminals. 

Alternating current from the slip rings is fed to the 3 
lower terminals GENERATOR (TEHEPATOP ) and alternating cur- 
rent fed to the delénium rectifier from the transformer~ 
Astabilicer 4a applied to the 3 upper terminals RECTIFIER 
( BYIIPAMMTEND >. 

The generator rated voltage is automatically maiotained 
constant within +5 per cont for changes of load from sero to 
tho rated value at powor factor of 0.8 - 1, The generator can 
bo used to start squirrel-cage induction motors rated for 5 KW. 


The rectifying olements are protected from moisture with 
thin film of varnish. 








2. Generator Specifications 


e Rated data 


Type COOK OHO OSS OHOESEESEHEEEHOOEFE CI-4C=2a 

POWOY coccecscecereegeseeesscssesese 4 KVA 

VOlLtagd ecoccescvccssccrvecesesecses 230 V 

Current cececccecesevesessseeseseses 10 A 

Type of CUrrENnt ecocccccacccsooveses three~phase A.C. 

Speod dc eetee gee ewleeneneeeeewuees 1,500 TePeMe 

FPEQUCUGY ceccccccccescsnoveveeveres 50 GePeoBe 

Rated power factor Conseeoeeseverere 0.8 

Excitation ceccccececccsccvecccccoes from selenium 
rectifier with 
transformer~stabilise 

. on, type TCT-15/E 
Field voltage Caccccrocoseosvossores 30 ¥ 


ie 
o 
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Fiold currant COO eee e eee eer esereeon® 
Gonorator rated efficiency (with 
rectifier and stabilizer) secoceccce 
Brushos, mark M~l, 6.5x15x20 
Bearings 3 
Ball bearing No, 405, 25x80xel 
Ball bearing No. 310, 50x110«27 
Winding of field poles: 
Number of coils OOOOH EOCHOCEOHEOECEOEOE 
Number of turns in a Coll esecccevvece 
Coppor wire, mark [Ib or 
NSABO , p 1.4 mn 
Rotor winding ~ double-layer? 
Slot PAtCHeccccccvevcessesscecvstoseces 
Numbor of turns in @ SOGTLON escevsece 
Total number of conductors in a Sslotee 
Copper wire, mark TB or MS50 
Transformer=-stabilizer windings: 
Number of high-voltage coils cocccceve 
Number of turns in a high-voltage coil 
Wire » marl IISIBO COEHOHCORESCEHC ORES OS 
Number of low-voltage Coils ceoecccceces 
Number of turna in a low~voltago coil.. 
Copper wire, rectangular, mark IIb]... 
Numbor of sorics Cotls ccongvccecoressos 
Numbor of turns in a seriocs Coil eocsce 
Coppor wire, rectangular, mari [IB] «+. 
Generator Weight esccoeccccsccsersevcevce 
3. Solenium Rectifior 
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6,5 A 


13% 


280 


i-8 

14 

28 

§ 1.4 mm 


3 

510 

Z 0.41 mm 

3 

94 

1,56x2.44 om 
3 

35 

1, 56x2.44 mm 
120 ke 


Selenium rectifier, type BC-56, consists of motal plates 


. & Gas C—* 


(cells) 100 mm in diameter}; one side of each cell is covered 


es Ba oe 
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with a selenium layer 0.03 = 0,1 mm thick, The solenium layor 
46 covered with a thin (0,05 mm) film of apocial alloy (cad= 
mium, tin, dismuth) to which a spring contact washor made of 
phosphorous bronze is pressod, Selenium layer serves as an 
anode while alloy layer, as a cathodo, 
| Bach coll of this king can conduct current in one direc- 
tion only, that is from tho metal plato covored with scelonium 
to the contact washor, So, when the selenium rectif.er is 
connocted to tho AG, circuit tho current through the rectifier 
‘will flow in ono direction only and, thercforo, tt will be 
roctified, Tho rectifier omploys a bridge rectification cir- 
cuit (Fige 2). 

Bach rectifier cell can safely operate only at a volitago 
not oxcesding 15 V; thoreforo, three cells are connected in 
serios degauso tho voltage in the genorator fiold circuit 

equals 30 volts. When undor load the generator field curront 

4s of the order of 6,5 A while tho current of selenium rocti~ 
4fier BC-56, whon cooled naturally equals 4.5 A. However in 
“the genorator, typo CI=4C-2a, whore tho sclonium rectifier 
Vas dntensively cooled by a fan, tho load current of BC~36 
proethties can bo approximately doublod. ) 


a 





4, Tranoformer-Gtadilizsor 


g The stabilisor is a threoephaso transformer with throo 

§ windings on oach core. 

: Winding on the lower ond of cach core has a large number 

‘ of fino-wiro turns (high-voltage winding); it 4s connected 
to tho generator rotor winding in paralle2 with the load and 
tho magnetic flux set up in the transformer magnotic circuit 
4s proportional to the gonorator yoltage.s 
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The two othor windings are concentrically arranged on 
the upper portion of each core, Ono of thom placed noxt to 
the core is connoctod to the solonium rectifior and feeds the 
roctifior with curront of reduced voltago Clow voltago wind= 
ing). 

Tho othcr winding naving a fow turne of thick wirs and 
sot onto the provious ono is connocted to the genorator cir- 

oudt in sories (serics winding), so that during gevurator 
operation load curront (phaso curront) flows through this 
winding. Therefore, whon the load incroases this winding 
raisos the magnotic flux in tho low-voltage winding, con- 
nected to the solenium roctifior, incroases the voltage in 
the fiold circuit and, consequently, increases the generator 
fiold current roquired for maintaining normal voltage in the 
moins, When the load drops the reverse takes placo and in 

. this caso constant voltage is maintained as well. 

: FPixod botwoon the lower and two upper coils is a magnetic 

gohunt which consists of a omall pack of transformer steol 

@placod botwuen the transformer cores. The magnetic shunt is 

3 used to reduce the influenco of tho magnoto=motive force of 

@ tho series winding upon the high-voltage winding, thus 

% proventing oxcossive riso of voltage in the high-voltage — 
icoils, while under load (due to tho serios winding) and 

Skeoping the high-voltege winding from doliyoring its enorgy 
Mito the moina, 

4 Tho shunt can also bo used for adjusting no-load voltage 
1 of the genorator by moans of changing tho number of ito stoel 

™ shoots. Whon increasing the number of shunt sheets tho 

Me goncrator voltago decreasos and when reducing the numbor of 

shoets it increases, 

Oo the outside tho transformer is protoctod with a jacket 

mado of porforatod iron providing air circulation for trans- 

mm formor cooling. 





Sa tos. z 
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5. TronsformersStabilizor Spocifications 
m co ceeneretete en rnet aa eD E E Ee 


TYPO eovececvesacccevessseosseacer® TCT-15/E 
POWOF eooegcsesencccoocesseveescess 0,3 kVA 
Primary Voltage sececccccvsccccesos 250 V 
Woight cseocccvevcvesccqacssssorsesers 22 kg 


II, OPERATING INSTRUCTIONS 
1, Drying the Gonorator vpefore Oporation 
Ce ete ES EE TN 


. The generators which have becomo damp during shipping 
i r storing in warohouses should bo @ried bofore putting them 














@anto oporation, othorvise windings may become damaged, 
‘ ®o docido whother or not tho gonorator may bo used its 
‘@nsuletion rosistanco is checked. 
4 In caso the insulation resistanco of the generator heated 
to 60°C excceds 0,5 mogohm (os moasured with the holp of 
moggor), tho machine may be put into operation without 
Merzing, In those casos whop oven one winding has insulation 
Jpesistanco lower than 0.5 megohm tho machino should be driod 
‘ota 4ts insulation resistanco is complotoly restored. 
The drying-up may de porformod by aifforont mothods do- 
ending upon the means available. 
ho following drying mothods are recomacndoed t 
(a) In ceses of slight damping of the genorator windings 
t is sufficiont to ventilate the machino at full spoed with 
xcitation cut off and rotor winding shortcd. 
(pv) In casos of heavy damping tho generator 4s run 
¢ 50 ~ 100 per cent of its rated spood and blown with heatod 
Mir (70 = 99°C) forcod through the openings in the end 
biolds. In this cave tho oxcitation is also cut off and the 
A ctor ie shor¢~circuitod, If an external fan is available the 


9 


as «teehee 
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machine may bo dried up with hoated ain ite rotor being 
fixed. 
(co) Tho gonerator may also bo driod up by passing the 
curront from an oxtornal D.C. sourco through its windings. 
When so doings tho rotor winding is short-circuited, an 
amnoter is connoctod to one of tho phases, the machino is 
wun at full aspoed and tho genorator fio0ld coils are fed from 
the oxternal poner source with curront adiusted ir ouch a 
. way that current in the rotor winding increases er=dually 
» from 30 to 100 per cent of the rated value (specified in 
tho Certificate) whon the temperaturo of the windings docs 
. not exceod 95°C as measured with a thermometer. 
| During the first three hours of drying temperature 
4 measurements should be taken every 20 = 30 minutes and then 
4 every 1,9 = 2 hours, 
. Inthe proceso of heating the machine ite insulation 
‘2 wesistanco (moasured with the help of a meager every 20 = 30 
@ nitoutes) at first drops and then begins to increase. 
iw When the insulation resistance approaches the normal 
wa value and its further increaso becomesslightly detcctadle, 
= the process of drying the machine should de continuod for 
Ms aome 2 ~ 3 hours. 





¢ 


25 Preparing the Generator for Startiog 


1, Check the olectric circuit of the generator for 
proper connections (Fig. 3). 

2. Check tho condition of working areas of slip rings. 

3. Check the condition of brushes on slip rings. They 
should have no broken edge and should fit to the rings with 
Me their entire working surface. 
= 4, Barth the installation. 
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3. Starting the Generator 





1. For the first 3 minutes the genorator should be run. 
@t reduced speed without load and then accelerated to the 
mominal speed. 

2. In cases when the genorator is poorly excited at 
dle run it can be excited by connecting it directly to the 
foad with the main knife-switch, The voltaeter pointer should 
Seave the sero mark and indicate the rated voltage. 
‘ 3. It may haypon that tho gonorator bocomes demagnotized 
@nd will not get excited. In such cases the generator should 
De magneticed using a 6-8 VY storage battery. To do this 
‘Pomentarily connect the storage battory to the field coil 
Perminals (the generator should be rotating). If tho gencratoz 
4 t411 fails to get excited, change the polarity of the storago 
Gattory leads and switch in the current again. 
«Phe generator can also be magnotised using an external 
4 ource of three-phase current, In this case alternating cure 
3 bent (220 = 230 volts) should be supplied for scme seconds 
@o the transformer terminals marked GRNERATOR with generator 
. axed. | 
2 4. Check the generator voltage at the ratod spced (1,500) 
SPithout load, 
a 5, By no means insert a fuse rated higher than 15 A 
mpecauso this may cause damage of the generator and transformer 
gp indings. 















4, Gonorator Oporation 


i 1, The generator should be loaded gradually so that all 
he three phases aro uniformly loaded. 

2, Check the generator load with the help of olectric 
weasuring instruments on a special panel and see that tho 
Moad does not exceed tho valuos spocified in the generator 
ertificato. 
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3. For changos in load the generator yoltage should vb 
automatically maintained within 23045 % volts. | 
Considerable drop of voltage indicates oithor a large | 
decrease in the motor speed undor load or somo faults in the ! 
genorator fiold circuit. 
| 4, During the generator oporation attention should be 
paid to: 
| (a) Condition of the generatoy brushess thoy should not 
spark, , 
(bv) Heating of bearings; thoir temperature should not. 
exceed tho ambiont air temporature by more than 55°C. 
(¢) Heating of the generator whose framo temperature Y 
ghould not exceed the ambient cir temporatur by more than 50°C, 
(a) Heating of tho rectifier piloj its absolute tempera 
ture should not oxceed 65°C, 
™ (eo) Vibration of the machine which may occur due to 
Yooscning of ite attachmont or to other reasons, 
Bofore stopping tho generator gradually cut out the load. 





5. Generator Slushing 


When the gonorator is subjoctod to prolenged storage it 
proud be slushed in tho following way! 
: l. Grease tho generator slip rings and wrap them up in 
iled paper. 
* 2, Groase tho genorator brush holdors, | 
} ‘3, During long poriods of standstill selonium roctifior 
@uilt into the gonerator when stored at humidity highor than 
q O pox cent ehould be periodically (once a month) dried by 
Bunning tho gonerator for 6 hours at no-load at rated speed 
Bnd rated voltago. 
4. The genocrator vontilating openings should be covered 
Meith o1l1 or paraffined papor. 
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III, MAINTENANCE AND CARE 
























1. Selonium Rectifior 


Reliable and prolonged operation of the selenium reotificr 
1 be ensured by its propor handling. 

The rectifier should be protected from moisture and danp= 
8, from dmpactes and damage, from voltage and eurront over~ 
ding and from overheating because in such cases 4% loses 

rectifying propertics. 

Maximum permissible temperature of the selenium roctifier 
puld not exceod 65°c, Tho roctifior should be kept clean 
mee presence of dirt will impair its cooling. 

In no case should the rectificr current-carrying pasts 
short-circuited to the machine frame: the gap between these 
ta and the frame should bo not less than 3 mm. 

One should periodically check soldering of wires to the 
Seifior terminals, If necessary resolder the wires using 
Nader MOC-80 and colophony. 

Compression of tho rectifying elements on the pin should 
me periodically checked (the elements should not rotate on 

Ao pin). In caso the rectifier elements are loose the nuts 
Auld be tightened by applying a force of 2 = 3 ke/BQ.Cile 
‘To check the rectifying properties of the rectifier the 
tter should be disconnected from the transformer and a 
ree~phase voltage of 40 V should be applied to the selenium 
le on the A.C. side. In this case the voltage on the D.C. 
de at 7 A load should be equal to 30 - 94 V. Low DeC. voltage 
ndicates the “ageing” of the sclonium piles. 

Presence of alternating curront in tho D.C. circuLt or 
sence of voltage in this circuit indicates the loss of 
bcotafying properties by the rectifier. 


sanitized Copy Approved for Release 2011/02/15 : CIA-RDP80T00246A058300080001-6 


sanitized Copy Approved for Release 2011/02/15 : CIA-RDP80T00246A058300080001-6 


. ee 





50X1-HUM 





oe }53 = 








2, Slip Rings 














The surface of slip rings should be always smooth, 
xactly concentric and absolutely clean. 
| Any signs of wearing out undor the brushes, scores, dust, 
WeMixt and of) are not allowod end should be oliminated ine 
mediately when detected, 
Dirt and of1 should be romoved with the help of a cloth 
alightly moietened in gasoline, Then the slip rings should 
be wiped dry with a clean linen rag. | 

Scores and small wear should be eliminated by therough 
yinding of the ring working area with the help of fine sand~ 
mpaper No. 00 and O wrapped on @ wooden block matched to the 
ring. surface. Never use emery paper for this purpose. 
| Absolutely smooth grinding can be attained by slightly 

pressing the sandpaper to the retating slip rings. 

Deep wear under the brushes and runout should be 
eliminated by turning tho slip rings in a lathe, 
When turning the rings the cutting tool should be fed 
gradually and with care to remove small cuttings in order 
not to reduce the ring service life by excessive turning and 
not to make the ring surface rough, a dofect vory difficult 
to eliminate during ring grinding. 

‘After turning the slip rings should be subjected to 
grinding process montioned AdOTC s . 

In the course of operation rings may be turned sevyoral 

i times but when the ring diameter is reduced to 93 mn their 
further turning is not allowed as this may damage the ring, 


3, Brushes 


Brushes of M=l mark (copper-graphite), 6,5x15x20, are 
used in the CI“4C-2a generator. When replacing the worn-out 
brushes only M=l brushes may be usod, 





* 
= ~ 
‘ 
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: Both new and working brushes should be firmly fixed in 
the prush holder and thoroughly fitted to the slip ring 
dirfacos. 

* he pressure exerted by the brush on the slip rave should 
“ ual 150 gr. Lower pressure will cause sparking and higher 

j essure heating and wearing out of the rings. 

| Spring pressure adjustment io performed by turning the 
Yeush holder clamp fastened to the pan with previously loosen- 
4 . the clamp bracing screte 









03 
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4 4, \andings 

& Sone ae 

a In the course of operation see that the windings are 
ere from dust, dirt and 011, Accumulation of dirt reduces 
ave heat loss and leads to overheating of windings. 041 get~ 
Bing on the windings deteriorates thetr insulation which may 
# oad to shorting of the conductors and burning out of the 
binding. 
2 Dirt should be removed by thoroughly wiping the winding 














famry and blowing 1¢ with compressed air (bellows may be used); 
kad 4s removed dy wiping with consequently Syene ore machine 
t na dry room at a temperature not exceeding 70°C. 


5, Electrical Connections and Contacts 
scan Sn oer 


All the fixed electrical connections such ast intercoa= 
a ection of field coils, connection of terminals with cable 

- hoes, etGe should be soldered, Soldering should be performed 
iMiboly with tin~lead solder N0C-30 using colophony rather 

He han acid to avoid oxidation and corrosion of the connection. 

: +1 detachable electrical connections and contacts should 

oe bg thoroughly cleaned and tightened. Accumulation ef dirt in 

meme hese places or burning of contacts may result in ekarting the 
7 oneacts so coach other or to the yrame as well ase stopping the 
eburront flow. 


ee 
} a | 
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6, Bearings 

















The generator bearings should be of1le4 with long-lize 
ease or calipsaline 6, 

Front bearings are lubricated through the cap in the 

ont end ahield and rear boarings = through the lubricator, 
mano lubricant should not be packed tight (to not more than 2/3 
me the volum) because in such cases it may ooze into the 
hine (on slip rings and windings), 

Vhen assembling the machines after repair and when 
pening the bearings their lubricant should be clways 
placed. 

Old lubricant should be removed by washing the bearings 
irst in kerosene and then in gasoline after which the 
earings shouléd be dried in the air, 

New bearings (when replacing defective ones) should 
iso be washed in gasoline to remove protecting layer of 
mubricant from them. 

Whea inserting felt packing rings of the caps of the 
ront and rear end shields when assembling the machine 
ter repair impregnate the rings with clean hot mineral 
il and see that they do not rud strongly against the shaft 
cause im such cases the shaft will become excessively 


| ated. 
7. Disassembly and Assembly 


When Gisassembliug or assembling the generator use 
nly these wrenches and other tools which correspond to the 
ise of the generator components to avoid their damage, 
Befere removing the front end shield with selenium 
stifier Gisconmect the conductors leading to the seleniun 
ale fvem the tevuineal board, The brush holdere should be 

4 and fastened to the pane) with wire. 











sanitized Copy Approved for Release 2011/02/15 : CIA-RDP80T00246A058300080001-6 





" Sanitized Copy Approved for Release 2011/02/15 - CIA-RDP80T00246A058300080001-6 


90X1-HUM 




















ee tthe geaeanticer ef Bl iths ca panes | 
f aks modixttaree amid 05:3, 








Rboar amid sS.bbp rise. 
Inusitey gomsantber esnseh}y atibatiben shies] A? bie tes 
eitbhdns ost segpantioe compponettts ano aan tho arpsih tess: 






eee es 


Ht to fae : = f 
Mea WG Ble ne DY OY : aio 


AR 


Sanitized oe Roped for Release 201 4/02/15 : CIA-RDP80T00246A058300080001-6 





Sanitized 5 Copy Approved for Release 2011/02/15 : CIA- RDP80T00246A058300080001 -6 


Ses 90X1-HUM 











e ‘.# . - e a . . 
ie 8 oe .: : Bi kewt di ay xp eae ts SFE ME re a 
: = heaton 2 EE a For 
Pou d Y¢ @. nthied .s ea ¥ Page Parse’ 
) ». a i i es 
Cartel Naat s ? J + ' ote 
23 2 Me ee 8: Se ae. eta Fi a i ee 

tapi teat ia = 

. rye poo cee ne a 

* 


rd os: 


isnyecne Tator 


ox. trenerernae) iraeaines Bey 


5 
Fra oad 


} egt ities _ ree | ee a 
. eR BRate Poe cx maar 
. os en a "SG 
oe , pRec tite xia. 
' A Ny o roa dovnic aC) 
, sl elenentse aa apd. 
RCo BHO ony 
a ci i 
| @ ee Orit ; ar IBpido 
ISDE ED a Omi twp 
area oe CaSGe of a yadanare 
pmaConerator ae a eee 
BQG0 PSI —» AG OfOHo- Spdods 
Sedum one. mpi ree Bo Ghealk end 
area) EHO GUD Westone deLcctacm 
rangle | 






fir ; : ET 
lal’ ey ei. tee TUS Af 


Sanitized Copy Approved for Release 2011/02/15 : CIA-RDP80T00246A058300080001-6 


ad —- ee 


ree — cpepgemenion qemmmncmss & as 


Sanitized Copy Approved for Release 2011/02/15 - CIA-RDP80T00246A058300080001-6 


ouble 














Je Generatar 
tage above 

ede 

4e Sharp 

tage dGrep ape 
load. 

3. Sparking 
vrushes.e 


6, Generator -: 
transformer 
ndings become 
rheated oF 
fuce emeise. 


= ee o-oo ee 


0 ea 


90X1-HUM 














oar EES Ga AD Gh EO arenes GEA EP 


Cause 


field coils, 


4- Loosoning of contact 
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3. Shorting 4n generator 


Romedy 





3- Check coils 
with mevger and 
‘send them for 
repair, 

4, Check and 
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5. Agoing of rectifier 
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1. Generator develops 
excadsive speed, 


1. large drop of speed 
under load. 


1. Breaking of rings, 
burning and contamination 
of ring working areas, 
poor grinding of brushes, 
dneufficieot brush pres=- 
BUrCe 

2. Brushes of wrong 
maxk used, 

le Excoaatve load. 


2, Tuxtieto-turn short- 
ing in windings éuo to 
damage of snauiation 
votweon adjacent: o0e~ 
due tore. 


_ theated place 


5. Reduce 
number of 
magnetic shunt 
Sheets in trans- 
Lormer-stabi~ 
liser, 

lL. Check speed 
,ond adjust it to 
rated value. 

3 1. Increase 
eects 

; lL, Chee 
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‘ the given 
‘Instructions, 
2, Repauce 

; brushes, 

1, Reduce 
laond to normal. 
' 2, Stop 
machine and find 
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Fig.. General View of Generator, Type €r-4C-2a 
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Fig.2.Connection Diagram of Selenium Rectifier 
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‘ .3. Key Diagram of Senerator, Type CI-4¢-2a 
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YACTb Ii. OGmee onucanne 








lHasnHaqeunue 





KaanOpatop auctanuuil Tuna 27-AM npeanasHauen aia HacTpofiku H npoBep- 
KH PaAHOTEXHHY4eCKOH annapaTypm B Mpouecce ee H3rOTOBIeHHA H SKCNAyaTaMNn B 
YCIOBHAX PaOOTH Hay4HO-HCCAeAOBATEBCKHX AAGOPAaTOpHii, 3aBOAOB, a Take He- 
NOCPCACTBeHHO B SIKCH-ATYATHPYIOULHX CNeWLHa/bHe PaQHOYCTAHOBKH OPPraHH3sauuaXx H 
PEMOHTHBDIX MACTEPCKHX. 


[ipH6op ucnonp3yetca AA TOYHOTO ONPeAeeHHA AAMTeIbHOCTH 9.1eKTpIyeC- 
KHX MpOWeccOB— KaAHOPOBKH WIKA/] AabHOCTH CNeWWaAbHHIX “paqHOYCTAaHOBOK, on- 
PeACNeHHA AAMTEAbHOCTH H /JIHHEHHOCTH pa3BepTOK OCUHAAOrpaduyecKHX ycTpolicrs 
HB JOOBX APyrHx C1yyanx, TRE HeEOOXOAHMO TOYO H3MEPHTb JIHTCABHOCTD T1p0- 
TeKAHHA 9.1EKTPHYeCKOrY Mpouecca. 


2. Texumueckue xapaxrepacraxa npxGopa 


1. Kann6patop AaeT Ha BLLXORe KaIHOpaHOHHHe HMNYAbCA TpeyroabHO dop- 
Mbl JJIHTEbHOCTBIO 0,2 MKCEK KaK NOAOKHTEbHON, TAK H OTPHUATe.1bHOH NOAAPHOC- 
TH. Bpema napactanun umnyapcos 0,1 mKceK. 


2. Paccroanne mex Ay KaaH6payHOHHHMM HMMy/bc@MH COOTBETCTBYeT fa.1b- 
HoctaM: 250 m, 500 m, 1 xu. 10 km wu 20 KM. c TouHOCTDIO +0,1°%. | 


3. Hanpaxexhe Kann6payHOnHx HMMYyARCOB. 
a) O-10 sowbT Ha Harpy3ke 75 om (nuaBHoO peryaupyertca), 
6) O—35 Boabr Ha Harpy3Ke 1000 om (muaBHo peryzupyertca). 


4. Kann6patTop gaeT 3anycKatoulve AMMYAbCH Kak MNOJOXKUTCIBHOM, Tak H OT- 
PHUATeAbHOH NOAAPHOCTH, CHHXPOHHHe C KaHOpauHOHHUIMH, J.IHTC.AIbHOCTb 34myc- 
KaloulHxX HMNyAbCOB 0,8 MKCeK, BpemaA HapacTaHHnaA 0,2 MKCeK. 


5. Yacrota nospTopenia s3anycKkaiowHx uMmnyapcos: 400, 625, 1250, 2000, 
5000 rep jin g2abHocTeit Or 0,25 no 1 Km. u 200, 300, 500, 800 w 1500 repx 
Aaa faabyocteii 10 1 20 Km. Yacrota nosropeHuA cCoOoTBeTCTByeT HOMIHHA.1bHOMY 
3HAYeHHIO C TONHOCTbDIO +25"'). 


6. Hatipmkenie 3anycKaiowwHx HMNyzbcoB He MeHee 18 BO.bT Ha Harpy3Ke B 
75 OM H He MeHee 3O BOAbT Ha Harpy3Ke 500 om (naaBHO peryaupyertca). 


7. B npw6ope MpeaycmMOTpena BO3MOXKXHOCTS CaBHra ase KaAHOpalHOHHHX 
HMMyAbCOB B Mpeszetax oT O 40 360° OTHOCHTeIbHO 3anyCKatoOWlHX HMITY.1LCOB. 


8. Kain6patop HOpMa.1bHO paGotaeT NpH TeMNepaType OKpy*Kalomero BO3,1yX4 
oT—40°C no +50'C. 


9. Kaau6patop mutaetca oT ceTH nepemeHHoro TOKa HanpaxenHem: 115, 127 
H 220 Boabt c yactoToh: 50 <- 400 repu. Kaan6patop Hopma.ibHo paGoTaer npH 
H3MeEHECHUAX HalpAKeHHA CeTH Ha +5"',H-—10°',, Notpe6aseman MomulHOocTb He mpe- 
BocxoguT 130 BowbTamnep. 


3. Coctas npx6opa 


B coctas mpH6opa Bxoaar: 
a) Kaan6patop 27-HM c pa6oyHM KOMA.IeKTOM .1aMM HW KBapites. 
6) Cetesoii uinyp. 


B) [pa KOaKCHabHX KaG6e.1A JIA NOAK.WOYeHHA =MpHOopa K HCNRITYeMEM 
OGbeKTAaM. 


r) YKaanouHWA ALLHK. 
a) YnakosouxnA AuHK. 
e) Onucanue. | oe 
*) Tlacnopr. : oi 
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‘Pa6ownh kounaext aawn conzepanr caeaqywonme Tune: 
6K4 — 7 or. 
v, 6n9  — 2 mr. 
6X6C — 1 or. : : 
6H7C — 1 mt } ty 
6M6C — 1 mr . 3 
6N3c — ft or. x ’ f | 
SU4C — 1 uit. . ‘ af | 
Cr3sc — 1 mrt. Ds ; ; | 
‘Curtanbiad zamnouxa 138 0,188 — ) ur. MN % 
od PaSounf Komnaewt keapnes na yactoTH: ‘ : 3 d | 
<eC 1, 599720 + 120 repn — 1 mt. sf | 
oo 2. 299860 + 60 rep — } tur. Fe ‘ ; 
{fu 3. 149930 + 30 repy — 1 mr. eS 
eee 4. 14993 + 3 repn — 1 or. ae 
- = 5. 7496 + 1,5 repn — 1 mr. 








4. Cxexa opaopa m ce MPATKO® OnNCAEKe 


(cu. npHaomenHe) BHAHO, 
? ‘ITO KAANOPATOP COCTONT 13 caeAywIHX 9.1eMenToB: , 

. Keapresoro renepatopa. 

- Dasopacmenuterbnoro KacKkana Hv aszonpawuatesn. 

. Kackanon dopmupopanua Kenaaa KOAHOPAHOHHHX HnytbCOoB. 

. Buxosnoro Kackana kunaaa KA.INGPSLNOMHX HMTYABCOB. 

- Keckagzop hopmnpossnun kana.ta 3aNyCKaIOWLAX HMNY.ABCOB. 

» Myabtnen6patopa Kanaad sanycKaimuix HMNYAbCOB., 

. Buxoanoro Kackaaa Kanata SANYCKBIOWWHX NMNYAbCOD. 

» Baosa nitanne c srextponniy cTaGu.usatupon, 


Keapueswt FCuepaTOP, ONpeRermOMNA pacctosHic MewAYy ka.1H6panuoHHUMH 
UMUY.1bCaMH, BEpaGaTBaeT CHHYCORAaABIIOE Nanprwetine. Fepexsoyennenw coor- 
BCTCTRYIOMLHX KOUTYPOR H KBApUeR AOCTHraeTcH paGota reuepatopa Ha oaHoft_n3 
natu actor 599720, 299860, 1 9930, 14993 wan 7496 


Cnrityconnaapnoe Hanpaxkenne ¢ rencparopa, Cra6.1H34popanvoro Keapney, 1o- 
CTYNSeT HS HaIOpAcWeNHTe1sHMN KACKAA I 3aTeN HA dasospauiate.ty, nossoasn- 
WH WSMEHATS chasy cHHyCOnAAARHOrO UANPRKEKHA B NpeRenax O :- 360°. 


Creunytoe no dase chiyconasapnoe HAnpAKeHHE ROARETCR & KaAHOpAMOH- 
Hh xatea. B KaanCpaunonHom Kananre OCYMLECTRANETCA GhopwNpossHNe KaAHNGpa- 
URONWMX HWNYALCOR HS CHHYCOWARABHOTO HallpAKeHHN. R BCeX YaCTOT Keapue- 
BOTO TENEPATONE AANTEARHOCTR  KSANOPALLHOHWEX HMAYASCOR NPOKTHYECKH HENS- 





SATO AMEE. 
seat 06 


aS Cle 63 AD oe 





Atrcnage seganpeokone Pht Seherigo Bas. 
Mee SGT Os 
Pre. 1 


KaANGpAMROHROTO KeHeAa MOryT 
CHHMATACH HMRYALCH NOAOMHTEARROR KAK OTPHUATEABHOA ROARPHOCTN C SMARBHTY- 
AON, peryaupyeuod ot 0 20 35 8 (ue werpyane | 1.0m). 


B MANGA SARYCKOIONINX NMNYALCOB CHHYCOMARALNOE MERpAMeHHE ¢ sastiome- 
fo renepaTopa wocTyMeeT ¢ ROCTORMMMM (NEperysupyeuuM) CABHTOM BO qase. Cu- 
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5. Onncanne orgeasaux YBaos cxemm 
Kanan xannSpaqwonnus aMNYyOecoB 


a) Keapgenwt renepatop 


Ksapuesuh reneparop aw 
TRETCH OCHOBHH 
TONHOCTh paGoT npHGopa B uert0M. ees 
H3 puc. 2 suano, yto KBapucanii 


(JI1,) pa6oraiomen a TPHOANOM BK-TIONEHHH, ¢ KBapueM B CeTOUNO! LenH 


ottadun 


fs capt v0 a 
gar 7 oO : os +4 ce 
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ancrory Me ens sani coe eH KOneOaTexbtEA Ko 

Tee BHCOKYIO, 4Yem ya 

eee YCAOBEA CaMOROI6y xX ACHIA eeu Keapila, YTO HeO6xogHMO sts 

eyes eee *WAeuHE MW pa6ota cxewy 

emeocruan “6 TAMNE Ha si Ars ancdaon O6patnon 
PATH CBA3B Ocymectn : TaCTOTHNX KBapueD 

FCkR¢epg ReTCA 38 cyeT Mex 

entoimcucerc oan . ee MOuTaKa, lig NMSKONACTOTHUX  Reaoe g meoeTH 

C7 nan C8, BAS OcyulectAtAetcn 39 cueT 


B uoanx yn 
ChbUICHIA PeaKuWN nocaery ‘ 
ITOP, CBRIn ¢ NOCAeAHH ocymectaasercn Sees 


Ona. bHNX 3 


i ca ae NPEMCHCHEA eMK Cocto: 
¢ OC1CA0ORATE.1bHO COeANHeHHOT Oo Cc HM KoNAencaropa” C15 (nan 


é ChUM@OTCR co 
¢ kouaencaro s Cpeanef roux je. 
CPAAHeHHID ¢ oe Ci5. SRaqITeABHag BeuUnHa eucocce aoe 
ROINORHEY BXOHOM cur Jo etcaropa C15, no 


MOMNOCTH MIUTeaABRos reece 
IDHO} @kO.HOrO KOHTYypa reve patopa DpH cMeHe 


A pueanh rene- 
KOHACHCATOp gaol CMKOCTH 


tuner 12, Paccrpoitxn 
6 





Tou, O6ycrzamHBaioNtits 


renepaTop co6pan va vamne Tuna 67K4 


HTYP, H8cTpoeHnHit xa- 
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B npuGope umeetca 5 Keapues ua wocroTm 599720, 299860, 149930, 14993 u 
7496 ru, @ KawxAomy Keapnoy cooTaercrayeT ceo KOHNTyp, CocroauNA m3 KaTyUIKN 
nugyeTuBHocTA (£1 = 15) 4 Konzencatopa (C6 ‘- C2). 


HaAyKTUBHOCTD KaTYMIEK MOMET HECKOALKO H3MEHATECR Rp NOMOMNH cepze4- 
HBHKOB H3 KOpG6ORHABHOrO 2wxKeeE32, 


H3amenenne nHayxtTHeNocTel aaeT BOSMOMHOCTS .erKO HACTPOTs KONeGatTe.1b- 
HWe KOHTYphy H& REOOXOAHMHe YaCcTOTH. 


Bu6op toro 4A HHOrO’ KBapla CO CBOHM KONTypom (a, C.1e@qoBaTeABHO, t re- 
HEpupyeMOA YaCTOTM) NPOH3BOAMTCA NpH NOMOMIH razeTHOrO nepexmovatena Bl 
Ha 5 nosomennh, pyyka ynpasrenua KOTOpHM BBeAeHA Ha AWHWEBYIO Nake npit- 
Sopa 4 HMeeT HAaAnHCh ,AAanbHOCTh* kM“. Onnospemenno c Tepeknroveniem kKBap- 
UCB i) KOHTYPOE TEM KE NEPEKAONATENeM OCYMECTBINeETCA KOMMYTOILIN BTOpOTO 
KOHZCHCATOPa EMKOCTHOTO AeANTeIn, EM OCyULeCTBAMeTCA NOAReEpmanie amnaury- 
Abl CHHYCOHDaAbHNX KOAeGAaNHA aan BCeX YaCTOT Ha SaQaHHOM yposne. Ha HH3KHX 
YWacTOTaX CXe€Ma TeHEPATOPa HECKOBKO BHRONSMENAeTCA — KBAPUN KA YACTOTH 
14993 ru (ke 2) 7496 ru (ka 1) wmewr zOnO”NNTeABHUE OOKAAAKH, ita KOTOPHE 
NOAACTCA HANPAKEeHHE NOABOISyRAeCHHA 13 AaKOAHON NenH. STO HanpAmenHe HA 4-M 
Aana3sone NofLaetca yepes KonAencatop C8, na S-m guanasone—sepes KOHMEHCA- 
top C7. Jlauna JI} paGotaet c asromaTH4ueckHM CMeNeHHeM 30 CYeT nageniuA Han- 
PAKeHRA Ha coNpoTHBAeHHH R3, BkAlOUeHHOM B KaTORe 11 38 CHET BHIBBAHHOTO HE- 
SHA4HTCADHIM = CETOUHEIM TOKOM NageHHR HANpaKeHHA HA CoNnpoTHBAenHAx R2 
(R68, R69), sxsoyennHx B Henb ynpaprniomed cerkn. Jar YMCHBOIENHA OTPIINA- 
TeabHoll O6paTHoA cBa3sH conpoTHBtenne RJ wyHTHPOBaHO KUHAeHCATOpOM C10. 
Conpotuszenne R2, skatovenHoe B ceTOUNYIO Wenb AaMNH, npewwaswayeHo AA 
NPCAOTBPAINEHHA SalHpaHHA AAMAS w COOOMEHHA yOpaBAAiOowen ceTKe NOTeHWHANA 
seman. Hanpaxkenwe axoanoro nutanna KBapueBoro reHepaTopa CTAGRANSHPOBAKO 
SACKTPOHHHM §CTaGHAW3aTOpOM H MoOAgeTcA Ha Aamny JI] Gepes - pasBR3HBaroULyiO 
HenouKy, COCTOAMLYIO H3 ConpoTHBIeHHA RI # KOHZeNCaTOpa C1. Beaioyeune anoz- 
HOTO HaNpAKeHHA Yepes PasBASMBAIOWyIO HENOYKY yAyumaeT churbTpanH, npear- 
“OTBpamaeT (OCOGeHHO HA ABYX HH3IKOYACTOTHHIX AKANaZOHSX) BOSMORKROCTS KORe- 
“GaHHA KoapuleBHX MAaCTHH C HeEAONycTHMO GonbWoOA aunantyzoA (¥To B HEKOTO- 
PHxX CAy4aAnX MOKET NPHBOAHTh K GOMDIIHM MECTHNM MEX@HHYECKHM Nepenanpa- 
*KCHHAM B KBaPRe H paspymeHHiO NocreAnero), a TAaKKe YMEHbUIAeT BHAIIHE 
NOCACAYIOMHX KAaCKaAOa NpiSopa va Keapnesw reHepaTop yvepes HCTOURHK 
NHTAaHHA. 


6) @asopacmenzreapmwd xacxag om cpasonpaqmareas 


Pa3zopacuienuTeAbHN KaCKaA H CPASOBPALATeAb AAIOT BOSMOXKHOCTE CABI- 
fyTb no daze, Docrynawmee c KBapueBsoro reHepaTopa CHHYCOHAaABHOe HaNpaKe- 
une, B npeneaax O > 360', T. e. Ha Bpema O_HOrO NepHoga. 


Peryauposxa asw CRHYCOHZaIbHOTO HANpPMKEHHA AGET BOIMOMHOCTb, B KO- 
HEYHOM BTOre, COBMECTHTb OHH H3 KAAHOPANHOHHEX HMMYABCOB C H84a0M OT- 
“cieTa HH AGM APyCHM HYXHUM MOMEHTOM H3MepseMOrO Nponecca. Perysupye- 
muh caBHr NO chase ocyulecTBAReTCH NpH DOMOMIH MOTeHUMOMETPHYeCKOTO ¢fa30- 
spamateza (®B). azospawaters sanosHeH B BHAC AHNeAHOTO NepeKeHHoro 
YrOAbHOrO CONPOTHBAeHHA C 4-M OTBOAAMM OT 38MKHYTOA KOMbUEBON AyYMKH ¢ TO- 
KONPOBOARIUHM CHOtM 4 OAHHM COGHpalolluM (NoAsHxAHM) KoNTakTOM, PyuKa 
YNpasrenna PasospatlaTenew SHBeLeHA HS AMUEByIO NAHeAb NpHOopa H HMeeT HEA- 
tech ,ca3a". 


Cunycouasapnoe wanpamenne anTakHa cbasoBpamarezs fogzseTca wepe3 cooT- 
BeTcTBybUMe asc Burawulwe WeOOIKH Tak, YO PasHOCTb cas meMAY NPOTH- 
BONOAOKKEMH KOHTAKTAaMH qdazoBpamateag coctasinet 180", a memay cocea- 
HHH —90", 

4-x azno0e wanpaxenne Ara nHTAHHA cazonpausTeas noayuserca NpH noMo- 
ma dasopacnienuterbHoA aan (J12) H apyx chasocaApHramomHx menoyex, Cxe- 
Ma PasopsculenuTeAbHOTO KAaCKana C asoepamstTeaem Npwsegena Ha OKC. 3. 

PasopacmtenuterbuyR Kackaa paGoraeT Ha Aaune THoa 6116 (J12) nw cogepmuT 
Harpy3kH B AHOAHOA H KaTOAHOA ensx. Taxoe BKAIDUCHNe Harpy30K DOSsBOAReT 
CHATS C AQMD (@HOAHOR H KATORHOR Harpy3KH) ABA CHHYCOMARALNMX HANPRREHNS, 
<ABHHYyTHX nO dese na 180°. B xavecrse snogHoM warpysKn peGotaer conpoTuase- 
une 7, @ 8 KAQECTBE KATOAHOA—NOCACROBATEADHO COCAMHEHNME COnpOTHBAe- 
mux RS, RY. 


7 
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° TYAW BO BCeX 4-x ToWkax azoepsamare.rn HO TEM CAMHM YHROHBWNTR E3MOMOHIT 


OMNANTYAM C BAXOAA asoapamsre.in np dazospamennn. Mepeseuenuem npn«- 
ca 
- aS 
22 | 005 | 
cié 


ka NO TOKONpPOROARGLel OxpyxHOCTH dasospamarein OGecneynaIeren cHaATHE cuuy- 
. a8 2 ag 
7 mel] sh sf 


r Nhe 6 


CONJAABHOTO HANpPAMenKA HyMHO Has) OTHOTHTeABNO a3sw HANPIKenNA HA CeTK2 
(Ha ITO TO me, KaTORe) da3z0pacuenuTerbHON aauuu JI2 8 npereaax 0 -350'. 
Hanpamenune ¢ Buxoza cbasospaulatera vepes KOMRencarop C30 noraeten HO yn- 
PSBrntoUyN ceTKy Aaunm JI3—nepsoro Kackaza KaHo.1a dopuupoaanna Kaan6pa- 
KHOHHHX wMny.1ecos. Mlag coxpanenia HyxXHNX a3z0BNX CoOTHOMeNIf ¢ uswene- a F 
HHeM WacTOTM KBapuesorO reHnepatupa NpowsBoauTca HepekrMYeHN2 euKocrel dpa- < 
3ocAaHrammUx nenowex C25, C26, C27, C23, C29 w C20, C21, C22, C23, Ce. 
Nepexsoyente exkocrei npowspoautTca O”WOBpeMeHHO C Nep2ksoVeHitem YACTOTH 
KBapmeBora retepatopa Tem we FA1eTHHM NepeKkmMOUITeA2M. 

Hanpamenne ¢ KaTona cpasopacmenureasyoi azawun J12, He u3MeugeMoe Oo 
daze, nonserca yepe3 Konnzencarop C18 8 Kanan 3anycKoOULHX IMNYy.BCOB. Tony 
“anuleeca MPH STOM ocazaGreHHe (3a cHeTt zaman J12, p26oTaIoweis AAanHOM Caysae a 
B PEXHME KETOAHOTO NOBTOPNTeIA) aMNANTyY AR CHHYCONAIbHYX KOAeGaNHA (nO- 
panka 30%), ornociteabHo HanpamennA Ha cerke nam JI2 He aBtAerCA cytme- : 
cTsenHnM, Baxho, YTO Takoe BKAOYeEHHe AaeT YMeHBUEHIe peaktHH Ha KBApile- 

BHA reHepaTop. 








e) Kacnay dopmmposagne xaam6pageozmax mMDYASCOR 


Cuwyconazaabnoe nanpaxeHHe, CHIMaeMOe C az0BpamaTe..A Yepea KONRENCA- 
Top caa3H C30, nomaetca na ynpasaawmiulyo cerky aawnm J13 tuna GK4 (puc. 4). 





¥craiua. 





ie “cere nig / 


Pre. 3 


Throne anognoh SKpannoi 
Keun aawie 412 ocymectBanetca o 
craOuAnIupowannoro HeTOUHIKA NUTSHHA Yepes ; Ba, eae 


PASBAIHBALONYyO MenoVK ocTox- 
WyhO H3 CoupoTHBIeHus ARGH Konzencatopa C16. Sxpanuan cena noayaaer Hant- 


Cuemenne na yn Biniomel 

e . ceT- 

KC JQMNM NoAyuneren 30 cueT AOACHHA HalpsaKeHnA Ha sohpoteaneani R9 
Cuemanmee 


Aauu JI2 wepea conpotuareune Seam RE clatpamenie moctynaet na cerKky 


NHYCOHAazbHHE Han . 
MEME C OOM Hepes KoNeHcaTOp C19 H KaTUAD anne Ia esaumsoexsncy 


_ aa ae etre Coupotupzenie Ri] w RI2 na psa nparaacibaea: 
Tead. Ha aso spyrix asospamoreaa nozerca . 

! {TCA HaNpaKeH 
vac ¢ dasoc2zonratomux ucnover, coctoaumx 43 SoupOTIASennt RIO, 
on A KOHZCuCaTOpOD C20 :- C24 y C25 -+ C29, Nps nowoULH 

love NOAywaeten AONOAHUTeAbHET cAeur no : ; 
, 3e na 90°, non 

a ron, Taare ne = RCNOUKa AIeT ONepexenne, To se aaer sriniiceatan 
3h, » BSHMQTHRETCA ycaoRHE oMaHy: ; 
HON ScHPOE CHC CO Bata canon Ha 90°, snr eOmP MATES 4:5 aa 
eae ih — cane ae ae He SYCOKOOMHEL i, CT@IORATE.TBHO, Karpy maer 

awe. ; ne, CHYMaemoe ¢ c 
paaroee Rei dala CHHMICMOrO ¢ KaTOIa ILIH BHO.1a Gulopacnentecee eee 
‘ THAI : 
A . Unt 19 \MCHBWEHHA aNTLINn ty - 
eee ua KONA a3ospamarte.ta, MOAKTOICHHWX K QHOANOR H cavisana : cca 
: PICHACNUTeAbHOl) Aga, Yo ALCT BO3MOMUOCTE HeCKOABKO BHUDABHRTS aMnze- 


Puc. 4 


GoTaeT, KAK YCHINTEADHAN, C HCSHAYHTE.1bHIM CETOUHEM TUKOM, OGYC1aB- 
Sau cacueume’ H& YOpasrmoUleA ceTKe 38 CYET TIAXCHHA HEN PSKCHNS HA 
conpotwmaecnen yTewkn Ri4. Kospeaunent ycnrzenus WaCkadS SMANNTEABNO H3Me- 
naeTca C SaCTOTOs ma CaMOh sECOKOA SacToTe (599720 ru) ycnAcHne nONNEpHO PR 
5 pes menpae, vem ma nesunx tacrorax (14993 » 7496 ru). dnednteabnan wepas- 
HOMEPMOCTD NacTOTNOR XAPAKTEpHCTNKN OGycAsetnBeeTcH CpasHNTE.:ENO GonLaIOk 
DCARTAHOA CONPOTHBACHNS BHOANOA Karpysium RI5 (109 Tec. om), 
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[ltravne anoaHoA nu sxpanHOli meni opoH3coantca oT OOmero HCTOUNUAG 
HHOAKOFO NKTANNA Yepes paseA3swHeaoMyo menowwy R16, C31. Hanpaxenne wa 
skpantyio CeTKy MomAeTCA Yepes racamee ConpoTuBienne R17. Baoxnposxa supan- 
HOR ceTKN OCyMeCTBAReTCA KOH2eHCATOpOH C33. 


Yenseusme aasnoll KoseGauia Yyepe3s Konzexcatop ce7su C32 noratorca na 
yipassAoulylo CerTKy BTOPOTO KACKOAD dopuuporania, pa6otrawmero na zane 14 
THe 6K4. Amnantyaa KoreSansi, mocrynammux ia cerky aauny J14, TaKosa, 
NTO 1aHNs paGOTSCT c ceTONHHN TOKOM, OGycronNCaMOMNN ROANIHe 31OuNTeIBNO- 
rO UTPHUBTEABHOFO wHANpAMeHIA Na ynpaainwmmeh cerxe Agno. Mlapaserpy ce- 
TONHOA LeENH AaMnY, T. €. KOHAeNCOTOP C32 H CconpotHBIeHHe RIS—ewSpattw Tak, 
NTO ADMNG NPAKTHNECKH 3anepta B TexeHHe Sornwoi YacTH NepHOAD HaNnpAaxeHun, 
HocTynaioulero Ha ceTKy. OTKpHTHe 1aune MpONCXOANT NOAGAHTeABHO Noy sOA- 


HOM NOnpAKeHHA, MPHYeM y4OCTKOM, PaCcnoOKeHM 3HOWNTeABNO BULe cpe2nef 
HA ,HY.TeDON AHHH". 


dia noaysenna = xXapakrepucrncH c p2auutt Ha1OHOM, hanpaaenNe NTANIG 


SKpanHoh ceTKH Aama Gepetca c aeantear, oGpa3onannoro = conpoTieaennasn 
R20 R21. 


Ilo oecokul sactoTe sKpaniad ceTKa pasBazana KoHZencoTOpom C34. B avos- 
Nofl KeOH 7aMnew Bx.IONeH KOUTYP, cocToAMHA H3 KATY WKH HNAYKTHBHOCTH 16, 
WIYHTHPOBAIOA cConpoTipzennes RII. Euxocrbmo KonTypa caymut coécteenuan 
CMKOCTb KATYIIKH, BUXOANSH eMKOCTe AaMnM JI4, BxOANaa emKocTS zoMnH JID 1 
CmMKOCTS mOoNToKA, Jlamia noAKaIOseNa K NCTOUHIKY miTanin wepe3 Ty mE pasBn- 
SHBBWILYIO LENONKY, YTO i AaMnA JI3 (RIG, C31). Pesxoe orkputue Aan no.t0- 
MUTCALHOM NoaysoaKON HANpRXeNIA BSBAeT peskuil cKaYOK TOKa Kak wepes 
famMny, 10K WH Nepe3 KOHTYP, GSxAlOYeHHE! B GHORNYyD uUeND. Baaroaspa stomy 
NPOHCXOANT yAOpNoe BOIbyKACHHE KONTypa Ha cNScTBeHHO pesouaucnoh sacrote. 
Tak kak KONTYP WyHTHpoBaH conpoTHAtennes RID 1 BHYTPenHiM CONpOTUAZeNHEM 
OTKPHTON Admit, KOACOaTCbNNA Npouece HOCcHT ABNO CRIpPIeeHNMH § saTyxazomNh 
xapaktep. Makcitwaoabyy io OullautyaAy Meet nepeyh orTpituaterabauh nozynepuog, 
CACAYIOWHA 3a ttm §=AOAOKUTeAbNA VOAYNEPHOA HECKOABKO MeHBINE, 1 NOAH 
WOANOC 3ATYXOnHe KONeEGOHHA oO KOUTYpe mpolcxoanT sa 2 nepio2a. Pesonancnan 
N8croTa KouTypa BEOpava paano 2 - 2.5 mero, yto COOTBETCTDYeT BpeMcHuil OAHO- 
FO Noayndepnoan 0,25 : 0,20 wxcex. 


Peakoe orkpytTue zon J14 O6yc1opAewo Abyua axtopamn: snayHTensuod 
CKOPOCThIO HOPACTauA NAnpRRKeHA HA ynpaoigioMel ceTke AMO 32 CyeT npea- 
DOPUTEABHOTO YCILICHHR CHHYCOUADALNOTO HONPAKEHUA LO HECKOABKHX eECRTKOB 
BObT, =AaDAEMOTO AaMTON JI3, H atupoe—nocranonxoN aounw JI4 B pexum ¢ 


peskoh orTce#xofh anoguoro tuKo 39 CcYeT fniTanis Sxpannoh cetkn c se- 
auitean R20~R21, 


Maapnehusl poct woupsxenna na ynparaaomel cetxe aaunu J14 noc ee 
OTKPHTIA BEAET K MONBICHIO CeTONHOTO TOKa H OGycaaBANBaeT noayyenne orpi- 
KOTeAbHOTO CMCHICHNA HA CeTKeE AQUI. 


Mpexpamenne toxa sepes KOHTYP MpoucxaauT co cKOpocThID sHaYHTeEALHO 
mcubuefl, Wem CKOPOCTh WApACTaNNa ToKA, BCIeRCTEHe Yero aunautyaza yaapxo 
Bos6yeKACHROTO itonpsKeHUR Ita KOHTY Pe, B MOMCHT OKOHNTAaHHA «NOIOMHTeBHOR 
NOTYBOAUM WO CeTKE TAMIA, BCCLMa NCIHAYHTEABHS I HaYHHaeTCH HOAORUTCABHOA 
noAyoonrol, Orpanuenpaemoh aawnod J15. 


Taxum o6paiom, woHTyp sos6ymaaetca To.LKo APH OTKPNTHA AgunM, B MO- 
MCHT HAPACTatIA HANPAReUe Wa CeTKE—ROAOMNTeTBALD TOAVeOTHO—H, CaeXO- 
BATCABHO, THIBKO OAM P33 3a NepHoOr. Yaapno kowymacunoe Hanpamenne c KOH- 
TYPa, ConrcpRaucro HiAyKTHBLOCTS LG, nozeTcAa sepe3 wOHZeNCATOP C35 Hm CoNDO- 
THERCMHE ACS UD YNPABIRIOWyI CeTKy APCIOKOHEGHOA aawnW KMaHala wa.nOpa- 
RHOHINX tMnyaAbcoB—JIS tuna GK4. 


Jiamna paGoract npw nyzceow cwemcune Ha yUpaaisomek cetke—ynpasian- 


WEN CeTKA NCPCs Compornarcune R29 marof# seruannu (1 Tuc. om) coernena c 
hopnycom opuGopa WH KATOAOM JAaMIE. 

Yacrornas xapskTepnctiKa Kackaza 3% cueT UPHNEHEHRA AOCTaTOUHO waro- 
FO CONPOTHBICHIA BHOINOA HKaTpy3KR Agua J15, R24—2.2 +. ow npocrepacica 20 
3 :-4 urra 6e3 snayuteaanoro nomneuns. Sxpaunan cerxa roayweer nanpaxe- 
He CHTANHA NCpes racamee CunpoTHArcHNe R25 # parpusena aa Kopnye kouzer- 
caTopom C36. 


10 





Hanpaxwenue, cHumaexoe ¢ KaTYOIKH L6, nocrynaeT #3 ou cerky 
novnn Jd wepes Zeaute.1b, O6pasoaznuWA conpoTuBIeHnama R22 n Dalida 

Orpunosterpyen nonzyeoina yaapro eoshymzeaqnoro aagpamenna, 0c. balan 
npuxepro Bp 6 pas zeanrezes R22, 423, ycnansaetea aaunoll. Cieay _ a 
NOLOMUNTETBHAR MOAYEOTHA OFpanNUnEIeTcA 31 CIeT CeTONHOFO TOKA 1a cae 
TH Ne1HKOM NasaeT HO conpoTnazennn R22. Orpannyenue BO eee ee 
BOINH HONPAKeHNA MpONCKOANT 32 CYeT pe3skorO YMeHBIIEHHA are ae 
yuacTka ceTka-kaTO, Jammu Jb, BH3BQHHOTO ToOABAeNHeEM CeTOIHOTO TOX aes ee 
THARICHHE HHKHETO M7e4a AeAITeIH Np sTOM DOHWRAeTCA 10 ee ae 
KQIDKO COTeEH OM, O KOMPDRONCET ACTEHHA ReANTeAT, EET: ee 
nnew R22 a R23 ¢ mapatneibHyy VUaCTKOM CeTKS-kKaTOA aan vio, BOIp 

> 30. 

es tain o6pa3om = anoaHoi menw zamnw JIS copasnipyrorca ae Oe 
WMDyAbCH = NOTOKHTe? HOM MOAAPHOCTH, ATUTeEABNOCTD KOTOPHX Li ry 
noaynepiorom co6cTa «NX KOJe6aHT KONTypa B BHOAHOM Wenn Aa ; 


rt) Be :oqmod xacxag maan6pagmonuMx WMTYAbCUR 


TlonomNTeADHWe HnyABCH, CcHHMAeMBe C aHOAa AaunN JIS, Lyon abelian og 
KonazencaTrop ceasu C 7 na yopaarsoumyi cetky aamny JIG Tuna BHXO,1 
KOCKAAA KAKO KAANSpannowix HuayaBcon {pitc. 5). 


« wf ervabun 
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Pac. 5 


Tpancopuatopa F -2¢ xoshausentou Tpancibopwansn Ope aa 


“rr 
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UMDY.1KCH CHHKBwICN CO BTOpHYnO! ¢«G6KOTKY UMNyALCLOTO TpaBapopxatopa. H3- 
MCNCHHE RMOATPHOCTHN BUXOAIHX KNIOpauKONNNX HNNY2bCOs AoCTHraetca nepe- 
KAWYCHHEM KOHILOB BTopHyHoll oGwOTKH HNyABCHOTO TpanctopmaTopa Nnepexiw- 
Gaie.tem B2. Bropuauas o6worTka exoAnoro TpancthopMaTopa narpyacHa Ra Con- 
potusicnne R3). Kato. aAawin uMeeT NOnOmHTeAbHHA ROTeEHOHAA OTHOCHTEeSbHO 
seu.in (kopnyca npu6opa) 3a cxeT nOAKAMYeHNA K NeANTeAwW, O6pazoBaKNOMy Ccon- 
potuszaenuauy R27 c ozsoii croponm H conpotHBiennem R25 uw noTeHttHOMeTpOM 
R29 ¢ apyrofi cropons. 


Alaa secoeNX YaCIOT KOTOA pazDR3aHn NB 3eMrI0 KONZeENCaTOpom C38. Yopas- 
AMOUR CeTKO WKeeT HyAeBOA NOTeHgHA’ NO CTHOWeHHW K SeMIe 33a CYeT CONpO- 
THBAeHHA §=ytTesKR k26 # oTpHusTeAbHEf noTeHnHaN NO OTHOMeHHIO K KATOAY, 
T. K, NOCAeAHHA NonomUTeAeH OTHOCHTeAbNO Seman, Beanwuna HaYaAbKOorO ceme- 
HHA HO ynpasasiomeh cerke, onpezersiouaca conpotuBsennamn R27 u R28 ope 
sakopoxcunow R20, su6paua tak, ¥70 AaMna SanepTa H 8 CHAY STOTO ycHANBaeT 
CHFHDAN TOALKO NOAOKHTeABHON HOANPHOCTH, OMNANTY AA KOTOPHX Be HANpIme- 
WH SaNKpaNHA, 


Peryanpooua ounanry Ad KAANGpOUHOHNEX HMMyabcoB AOCTHrAeTCA H3MeHeHH- 
CM MONPAMCHHR Hd KOTOReE AAMNM UTHOCHTeIbNO ynpaBiniomeh cerkH noTeHnHO- 
weTpom R26, pyyko ynpaptenie KOTOpHM BHBeAzHA HA .NeByO naHerD mpHG6opa 
HW MMCCT HOAMICL ,OMAANTYAN KOAKGp. sunyabcos’. 


HO} U6MOTKH IMOyALCHOrO § TpaKchopmatopa P.2 BU3NOSeT NORBTeENHe B AaHOANO! 
UCAH AGM HOAOKNTeALNOFO BAOpoca Noc1e OCcHOBHOTO OTPUNATeabHOrO UMNYyAb- 
ca. Jaa yctpanenia novowntersnoro BuGpoca NocAe OCHOBHOTO OTpHUsTeADHOrO 
UMAYAbCO Nepauiiga OGmoTKA UMNyABCHOrO Tpancopweatopa Aemnpupyerca ANO- 
Jum JI7 tana 6X6 (oana nuaDaitea): : 


{lan oTpunateabnoro iunyasca, BHYTpPeHHee cONpoTHATenHe ANOaa GecKxoneN- 
M10 BEANKO oH nd PaboTy KaCKaza Ne Bnset. B moment mosanenHa cOOKHTeAB- 
“oro ee Alloa oTKpMsactcs. OTNXpyTHe ANONA SKAHBSAENTHO S3KOpPayHRaHHIO 
HCPBHYON OGuOTKH MNyaDCHOrO TpaNCdopMatTopa conpoTHBNenHeM SuauHTeAbHO 
MCIBIDNM, YOM CONPOTHBACHHE OOmOTKH (Aim MMNyALCa, HO He NO NOCTORHHOMY 
tony}. Coupurupacnie R3) upazssuayeno 218 aperoxpaieuus or nopyu GroKxa on- 
Tau Ha ® cCAyNae NpoGos yuncrxe Katoa-nogzorpes paGotanuleh nosoBiH 
Anoan JI7, 


KaanGpautonue umnyapces uMeiot sunautyay ne mentee 10 eoanT Ha BHemHea 
Karpyaxc 75 om a nc menee 35 Boast ua uarpysxe 1000 ow. flan NOAYIERHE He- 
“UGxOANMOR aAMMaTyaM KaAKOpamtOHRHX NunyARcos, Wa ANOR M sxpanuynm ceTKky 
Aawnte JIG Loasctea Kanpamcnne oxo.10 380 sorb, clHuMaeMoe ¢ G1CKe RUTSHHA AO 
MeCKTPONNOTE cTasiANsarOpa. 


Dopun ocnOsiax HMnyaLcos ua sieKTpagax Asn, . 
(MAAR TIPKOeReHA Ha pi. 6. : poas Mil, DOxcusionas pacoTy Ka 


Kauan sanyonaremnx amnyancen 


Kana. SanycKsiomnx wenyascos npeaxasueven ata nOAysenuA = MMNyALCOR, 
CHUXPOHHMX C ASANGDERROHNMMN, NO SHBUNTEABHO GOlee HNSKOM YaCTOTH CAEAN- 
aanne, Kakar Sanyckaomnx wunyascos coctonT mS xacKaLos opunposenur, 
MY.ThTHBNODATOPa-ACANTCAR M BMXOAROTO KACKARL. 


t) Kaenagu Qepunpecanns sanyenangat Ey AD eew 
Crnycowasiskoe manpaxeune, sacrora xotopnro on ACARETCR 
eparopum, weNsweRRE VOR (weperyaupyemoa) rae sepa soageacerep comes 
Roaserca C kaToas Asweu /I2 we yepaseniouyo cerky ssw JU}2 Tees 
4—nepsoh aaunu Gopunposenns canaza sanycKawomumx umayascos (pac. 7). 
Jlavne JU2 peGureer ¢ wesnawnreanmuy CceTo wun TONOM, ompeneanmewn 
MNUNY OTpRMATeARNOrO CHeMeNNA WA yApeRtRIOMeR CeTKE aaweu, 28 CNET RO- 
a KANDAMeNNA Wa CoMpoTHARennN R40, 
arte WETPOmeuns Ha yApeernimoMed CeTxe ABMaM TexOEe, STO s8uee 
Muu ULpANNTeuas—-VaCcTe OrpuRaTeasnod eoaee enpedectes 
Aeusok 38 ceer OrceeKu anoanoro To«a. Hougaktane sarees sxpesao’ cerun 
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Orpanitdennoe cunyconazaanoe nan 
JHOAKON Harpy3KH jAounw, Manoa 
Ho3ssoiner o6ecneyuth  goctatoung 


paxeHHe CunMaetca c conpoTHEienua R4} 


Hanpaxenne, cunmaemwoe c ano to na- 
rpy3k famum JI12, noctynaet sepeas Kongzencatop C4 a kena 
famie J13 tHe 6)K 


o6pa3osan- 


R46, R47 (noTeHuHomeTp) 1 R48 > R52. To BHCOKOA 
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Puc. 7 


en B maaux npenennx (~25% 
ThCA HSMCHEHHEM HaNpAKeRHA Ha 9K 8HHOA c 

pa R47, Pyuxa Yopaeren#a tum norentutometpou tacers 
H HMCET HAQNHCh CHHXpONNSanHa®, Hanpamenne anogno 
‘TaMNy Yepes PASBASHBaOUYIO Hen 
AencaTopamn C42 # C43, of ome 
‘ARETCR CompoTuBaerke R45, 


aMilbl MOKeT peryau- 
NOMOMH NoTenqHOMeT- 
48 Ha AHNeBy~O NaHenL 
TO NHTaHHA TomaeTce Ha 
» OOpasozaniyio CONPOTHBAcHHeEM R44 H KOR- 
PO HCTOWHHKA. AHonHol Harpy3koh aamnw ge- 


. x NacToT kaapnesoro 

ce Kackaza 8 oGzactu yactot 7,8: 600 it Gecneelae te ie 

wactor OCTRCTER. Me xCAHOFO MpaMOYroABHOrO HACDAMCHNA Ane va 
CTCR NOWTH HENSNCHHOS, mcex padounx 


Conpormazenne R45 aeanetcs O2nOR 
; ful rhage beet gue GH7—uy.rutumnoparope ae gt Tame ee 
ate WONGETCR TOCACRORETEALHO C COMPOTWaRenNRMR Rarpysin 
Taxnu o6pason, NpAMOyroabnwe RMNYAbCM, nOR 


laut J113, aposrtes YNCnnue B ancAHOR RETA 
4 B GROANVIO REND MYAbTRONGpaTOpa, 





ee 


BeAnghHa ConpoTuBzenHA R41, papxan 5, 6T. on 
NOCcTORHitiM = o3dubunuent ‘ : 
“amily AAM Bcex NATH paGouHX actor. yah ane 


+ 
° 





Dopua nunyaLcos Ha S1eNTpOIaX zuma chopmupomiuna Kanaza SAN ycRaOmNx 
“HMUYALCOB, NoACHAiOMmas paGoty KaNato, UpABereHa Ha puc. & 
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Puce. 8 


e) Myanruss6parop manana sanycnanmex mmayaaces 
NipHugentareyaa Cxema mMyabTHBHOpaTopa mpunenena na pu. 9. 


MyavtHsn6patop -zeautenb coOpau uo cxeme ¢ KaTORHOA cBR3BI. Nepnoa 
‘KoneOaHHA «MyAbTHBHOpaTopa onpenergeTca mapaMeTpaMH CXeMW HB YACTHOCTH 
HenouKoh, coctoameA 43 KoNmeNcatopa C47 H conpoTusienus R62. PeryanposKa 
H8CTOTH Ko.1eGaHifl MyASTHBHOpatopa AOCTHTaeTCR HSMeHeEHHeM NOTeEHWMAAA Ha Ae- 
-auTeae, OGpasopaHhom conpoTHsaenuamu R61 ¢ onHOM cTOponN H COnpOTHEAeHHA- 
wu RS7, ROB wan R59 ¢ apyrof; Hanpaxenne c KoTOporo nogsetca Ha spemasa- 
Aarulee conpoTuBienve K62. Pyuxa nepexamuateag B5, peryanpyomerc Wwanpa- 
WeHKE HA ReAWNTe1e 1 NeEpexOYasmero conpoTHBAeHHR R57, R58, R59, aweenena 
Ha AHDeByIO NaneAb OpHGopa C HAANHChIO .YaCTOTa CAenOBAHHS*. TlonnxeHHe Han- 
PSXRKCHHA HA ACAHTEAC BHSHBACT NOHHMEHHE YACTOTH, & NOBHWWEHNe- -yeeanyenne 
NACTOTH CACAOBSHHA HMNYALCOR MYyALTHBHOpaTOpa. 


PaGota myAbTHBHGpaTopa MpOHCXOAHT cAeAyOULHM O6pasom (cw. pwc. 9). 
Npeanonomum, yro npaswA TpHOA 3anepT, 8 AesuA OTKpHT (samme J114). Konaenca- 
top C47 paspamserca yepes aeaua (oTxpuTuh) tpuog, conpormmacnne R56, puyt- 
PeHee CONPOTHBNENRe NCTOUHHKE BHOAWOTO NHTAHUS, COMPOTNBACHNe AeANTEAR 
(R6I—RS7 > RSS 8 sasHchMocTH OT HOAOMeHNA NepeKsmusTeas BS) W ConpoTNe- 
~renne R62. 


Norenuwat ynopasisiomeA cetkn mpaporo Tpeoaa npN sTOM Yoeawwsec;rca, 
YRCANICHHE HANPAMCHUA HA YEpPERARIOMICR CETKE APONCXOANT DO SNCRONeHEMAAL- 
omy sakony. OrxpurTne Aamnw (Spaeoro THHOAS) NPONCZOANT B MOMENT, KOTKS 
WaDpAKCHRE Ha ynpasasomeA ceree us 6 = Be veupme wenpaemenna ua oGmeu 
xaToge Tpwoaos. [losasenne sHoancro TOKa Bpesoro 
HOACHHA HANPEACHNA HE CONPOTHGNENEE B KETORe 
METOAA SKBHOAACHTHO (ADU ROCTOSNNUX OTHOCCHTeALNO setuen 
YRPORAGOMLNX CETKAX) YSCANSCNED QTPURSTeALUOTO CHCERENNS Ue 
TPpwORoe, YTO sxeseT 8a COGOM BexOTOpCE ywtnemeene Teas Tepes 
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e 
3 Ne HONPAKeniA MewAy ynpanziomeh ceTKOANKOTOION ~ Bpasoro tpwogze (6 uo- Be eeeeae #8 Bpemasanawmem coupoTmaienuy R62 (ono SHIRUTCABHO | Goanme 
- MCHT CTEPHTHA AgMOu) HM BHSBIHHOe STH HOMeHEHHE Hampamenua wa KaTOge. BHYTPeHHerO COUPOTHBIEHAR AeEOrO TpHO2 H ConpoTuazenna B KaTo1e R36, 8 ca- 
5 Bospacraune wanpaxenna ua axoxe neporo TpHorza Aaunw J114 nepensetea 2y Tero OHO B OCHOBHOM H OUpezerwer epeua Paspaaa konteucaropa C47) noay- 
vepes Kouaencatop C47 wa ynpasasomyw cerky npasoro Tpxoga, 3TO Benet K 6o- Bantry cube GepeknosenuA  conpoTwszenni HmxHero FOUTS ACITCAR, O6pa30- 
fee OucTpomy oTKpuTHIO NpaBoro TpHOdA, YBeAHGeHWIO Yepes Hero AHORKOFO TO- BAnHOrO ConpoTuBzenugmea R57, R58, R59, Breyer $3 coGof WxeuenHe EpyTusn 
Ka, a CHeAOBATeABHO, YyBeANYeNHio naneHna NanpaxeHHa Ha ConpoTHBAeHHH R56 SMCHONERTH, 8 CIEROBITCABHO, H H3MeHERte BpemeHn OTHPUTHR Npasoro Tpuo28. 
B kaTOAHOM wenh # 3anupaHHM zesoro TpkOAa. Itor nponecc nporexaet sjasayo- B opuunane dusagecnne OpOnecck, npoTexammue B cxeMe, OCTAOTCE TeNH 
OOpasuo u npuponit S2ntPaHNO AeBOTO H OTKpETHIO npaporo tpHona. Taxoe me AAA coAOmenHh 1 u 5 nepexnoyarens «Yactota cienosauna sanycKas- 
. COCTOAHHE HeyctofvHBo 4 npoAOAKAeTCA He20.1r0. Flocze 3sanupanusa reBoro TPHO- WHX HMOY.1bCoB". 
& AA HanpamenHe Ha ero aHoge BOSpaCcTaeT NO SKCNOHEHLHAABHOMY 3aKOHY, mpa- (lapawetpy cxemm auGpanu tau o6pa30m, YTo c cepexnmuennon BS wacro- 
ae OAumanch Kk HBUPAKEHHIO HCTOUHHKA aHoRHoro uuTaHHa. Tip gto KOHAeHCAaTOp Ta HMfYABCOB, renepupyemux MYJLTHBUOpaTOpoM, USMeHRETCH B operzeiax or 200 
; C47 sapaxaerca yepes conp AO 5000 reba. 3uavenne renepupyeaofi yacrory Ma KAMAOTO NoTOweNHA Nepex- 
ee PaTOps 3apAa npoucxonuT ye “ouatera BS naweceno Henocperctenio Ha AHDEBYIO NaHeIb, ApHIeM KOKAOMY 
Jeu OTKpyTH Npasyh tprom ago NOAGKEHHIO Tepeksoyatea cooTeercTayer ABA 3nAaYeHHR renepipyemol yvactoru 
_ #8 Sapaaa KOHAeHCAaTO —sepxHnf pan unpp coorserctayer VacToTam Opi aorOxeHNN NepeKaiwoyaTe.ig 
aos HCTOGHHKA exOAHor »jlanbuocts* 8 nonoxeHHH 0,25; OM 1 kM, nMatHHd Paa— 28 ZatsHOcTef 10 4 
Aes = 20 um. OGmee nonwxenne yacroty CICAOBSHHA HMNYALCOS, renepnpyemux MYAbTH-- 
Vics 4 


BHOpaTopom (ana AaaHocrea 10 4 20 Km), AOCTUraeTcA wWaMeHEHIIEN suoanof Ha- 
FPySKH JCBOroO TpHOAa, YTO BAeeT 3a Cobo YSCANNCHHE NAAeCNKR HKaNpaxeuta ns 
HeA, 8 cnezogaTenbHo, 4 YECAWTCHHE AMNAHTYAW OTPNUATeAbHOTO RMNY.1bCA H Ha 
NPAKeHHA, 3anNpaioulero MpaswA TPHON. 

Tipx paccuorpennu pa6oTty MYALTHBHOpatopa mu He YubTNBanN § elictaine 
MPRMOYTOABHEIX HMNYAECOB, BBOAHMHX wepes conpotissenne £54 (nan R54 n 
R53) c avoza sasnw J13 2 sosnehcteyomnx ua pa6oty MyAbtTHBHOpatopa. Yacro- 
Ta CACROBSHHA OPSMOYTOASHUX HMNYyALCOB, NOAYSEHHEIX OytTem opmuposanus 3 
CHHYCONAAIBHOFO HanpAKeHHA, paBHa YacToTe koneGanuit KBapuesoro reseparopa 1 
HAMCHRETCR C NepeKamuennen KBapues oT 7496 rn 20 599720 ry nepekowarenem 
»AAABHOCTH”, 

Paceworpim nponecc padotmy MYAbTHBHOpaTopa ¢ yyerou jcicrenr STHX HM- 
nyspcos. flpexanonomxum BHOBb, YTO AesyA TpHo” OTKPEIT, a NpaswA sanepr i 
HapAKeHHe H& CeTKe Npasoro tpHonA YBeEAHYHBAeTCR 0 SKCNOHEHRHA.TBHOMY 
3akony, 

OTKpeTHe aaMnn it HaYaao AaBNNOOSpasHorO ONpOKMAUBAHHR CXeNM B stom 
CTYHGe APOHCXOAHT HECKOABKO paHDUe CHay Toro, YTO K ynpaBaAmOMeR ceTKeE 
yepe3 Kunzencatop C47 npnnomenu UPAMOyTObHWe HMRY.ABCN, NOCTyNAMUE 113 
AHOAHOA KenH aaunw JI13 yepes CONPOTHBACHHE HArpySKH AeBOro TpHoOAA JIN4. 


LANCOA 
S73 
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Taxnm o6pa3om, onpok#ameanue MYADTHBHOPETOPA NpPONCXOAHT BO epemn, 
COBNAAAIOINCE C PPOTOM NApaMOyroABHOTO HMNyABCE CHHXPOHNSAHNA H, CAE 20RE- 
TEABHO, CHHXPOHHO C CHHYCOWASA HM HEanpRKeNNeM keepmesoro renepetope 1 
KAANOPAUHOHHBIMG MMnyALCAMH. MOMOHT SaxeeTMBSHNS My AbtuenGpatopa saeucnt 
OT AMBAKTYAb! BROANMEX CHNXIPOHHSKPYOMNX NMUYACOS. YcrsnoeKa SBCANTNNE Ou- 
HAMTYAM CRUXPOWMSMPYIDLINX HMAYALCOB, ZOCTSTOWNON ZAR yeepennoh cunxpoun- 
HHSSONM MYALTHBHOpSTOpS, OCYMLECTRANETCR NAMeNeHHEM Kkoopauncuta ycusenua 
Asman JI13 nyTem peryaupoeki Heapamenna He expeuno® cerue. Odmsee nauene- 
HBC MAGPOMCHWA Ha SKpaRHOA ceTKe aasumn JII3 aocTuraerce Rept Aweouned 


» CHM *. Flasomenne 
TPHOR WE OTxpoerce, a Hpaswh noavocrisn a preabds AO Tex nop, noka ream AMMASYIO HOHCAL MH BMGET HAARHC kpouusagua rpy6o ee 


Mpexpaneune 34PAHOTO To 
HWS HANpameHHA Ha alone 1880 
NMA HA CeTKe npaBoro 


Ka Yepe3 KOHACHCATOD on 
TO TPHOAA BiegeT gq co604 
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mpasoro rpnoaa DARCKNO Kan bbe mpetes, Hanpaxenne Sanupenun Bl (aaa B4 Scie gu"), Toes Obpt Mat hme y nogpengecneades pancho 
beceten ROCRE Srapuren, Cc uowcuTs sean aa wiecoe Harpysku seporo OSCANTCA BPR ROUOEN worennnemerpa AM], KOTOpOTO SMBE Aten Ne swHe- 
RERBALWA pespaa kowAencat HO, HECTCE ener Mucer naaance 

pormartume REG, an Compore tees “epes Aenea OTuparrah Tomo ease or". (Neal Yeumrencen eoanenen CBEXponusupy1einx umayacos wecrers ceenn- 

pormaatewe aeanreea (R61 —_ RS? REQ) wn coer enee AROAROTD uuTenem, con- cenad MyAbTReWSpETOpA SURpECTEET, 7. £. © oveu Cayuse tpaca 54 or- 

Paspanr xonnenceropa ealmeperuarenne R62 macven upe Gunns a ve yupeasumund cove epee 
TPOOAS, W apaee mpOmeCC uporenes, TomumeRNe NORpemeNEE Ra CeTxe .5 cpameeres apa ReeEot mapEE i 

\¢ . MAAOrEWHO aultERsAOMenWONy., Hewenerse Eines . 

a : AS ie oe a 
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‘CMCLICHHA Ha KaTOJE OTHOCHTEALHO yupa 


TpuGons # nweer Hannuceh 
WCHNA OTPHUATETBHOR 06 


koHAcucaTopom C49. Conpor 
wepes aamny tt onpeaeaser seninicn aoe 
Aeuwew N66 wa ynpasrsomen 


Tpan wa 
oe oe Tp-3 ¢ Kosdbunnentou Tpancopmanua 2:!. H3ameu 
MOTKN HNDY.ALCROrO 





Noazyyatouseca na aroze npasoro tpnosa OTPHUATeAbHUe HMNnyABCH ANdbe- 


PEHRHPytOTCA NeNodkOH, CocTeame 3 eMKkocTH C48 Hu conpoTHAienua R63 HM noc: 
AC sTOTO NOCTYNAlOT Ha ynpaBrAoUlylO CeTKY BUXOAHU AaMNe JIL5. 


m)} Barxoqrod macnag xnanaaa canycKawgex wMIyALCOR 


Buxognoh «ackag pa6otaer wa naamue JIS tana 619. Anoguof Harpy3Koa 
AaMOl CAYMHT MepaHynad OGMOTKA HulyABCHOrO Tpancopmatopa Tp-3 (pac. 10). 


4% ME CreBun, 





fe 
Sarod IAN Gee, 


vanynb6co6. e 


CAwede AIG 


ea] 120 


Puc. 10 


‘BOTO TpHOaa AaMNM MYAbTHBHOpaTopa. 


Aunantyaa iiyascos na BHXOLE aMnn peryaupyerce nytem H3meHenna 


Biziomeh ceTkH NpH nome NOTeHqHO- 


menua., Pyaxa ynpaprenus moTennuOMeTpOM RES sueenena Ha AHLeEBYIO naHesb 
eAMNAHTYAa SanycKajmAx Mie Alia npezorspa- 
PaTHOn ceagsH Kato, Agun JT} G6jOKHpOBaH Ha kopnyc 
AAM OTpantuvenHs ToKs 
y HavaabHOro CMemienna (BMecte ¢ compotns- 
oe CeTKE IPH MaKCHuMAanBHOM ychaeunn), 
AYCKAIOUINE MMnYALCH CHHMaIOTCR CO BTOPHYHOR oGmoTKR HMNYAbCHOrO 
eHue Doagp- 
KOMMYTanHeR KOHTOB BTOPHYHOR 06. 


Senycrenomne nunyarens umes aa DOMOMLW Depekawrateag BE. 


OQUUX HMDYARCOB AOCTHTAaeTcR 


aarpysce 75 on we ne = MDANTYAY He meHee 18 BOAT Ha BHemHeR 
Foam aunty sees gate i, tarpone 00 on. Ja 


NO4yuenen HeOG6- 


. SCOR, H& HOA H SKPAHRYMD CeTKY Aauita 








JS moaserca = Hanpaxenve oxoro 380 BOT, CHuMcexoe « G2oKO aNTannA av 
BICKTPOHHOTO CraGunnsatops. 

OpMa OCHOBHX HMNYABCOB HA SACKTPOAOX AQUN, HONcHNIONIIA paGoTy MY.1b- 
THBHOpaTopa H SHXOAMHOTO KacKafa NpHBeReHA Ha pre. tl. 


6. Baox omranus 


Alia nuTaHHA sHOAHHX WeNneA KarWOpatopa CAYHHT BANPEMHTeTb, CO6paHHuh 
HO ABYXMOyNepROAHOA Cxeme Ha KeHOTpone JI8 tina SLL4C ¢ cbuaptpou, cocror- 
HM H3 Apocceia JIp-! # KonqeHcatopos C39 u C40 (cu. puc. 12). 

Cra6xiv3a0HA BHNpRMAeCHHOTO HANpAKeNHA OCyMecTaIAeTCA SMCKTPOHHMM CTA- 
Gu.1W3aTOPOM. DnexTpowHHA cCTaGHAH3aTOp coaepmUT cp Aamo: JID tna 6m3, 
JI1O Tuna 62K4 4 JILL tana CP3C. Hanpaxenne Katoaza aaunw J110 hoarepu- 
BAeTCH MOCTORHREM MPH NOMOUW! razoBoro cTaGuaisatopa JIL, 

PaGota craGuan3saTopa nponcxoanT caezywuluM O6pa3om: M3menesue syxog- 
Horo KanpmKeniA CTaGHAH3aTOpa (BU3BAHHOe H3MeHeHHeM NOTpPeGanemoro Cxemah 
KaAn6paTopa TOKA H.1M KR3MEHERHEM HaANpAKeHUA NNTAOWeA cetH) 4yepes ACIHTE.1b, 
oOpasouauHwA ConpoTHBrennawH N36, R37, R38 4 R39, wosreAcrayet Ha ynpapaa- 
follylo CeTKy §=yciinTeAbHOA amnu J1i0. H3menenwio wanpaxenna Ha yapaBtain- 
wei ceTke zaunia JI10 cooteeTcTByeT MHOrOKpaTHO ycueHHoe H3MeHeHITE Hanpsa- 
#HEHHA HA €€ AROAHOA Harpy3ske R34 w aHOAe, C KOTOPHM cueANHeEHA yapantaio- 
wana CeTKa peryupyemoh vawne JI9, [pH stom noBMMeHHIO HANpaKeHHA Ha BH- 
xoge craGhav3sTopa cooTaeTCTByeT NouNKeHHe NMOTeHNWARa ynpaBARioUlen ceTKE 
Aamnbt JI9. Buyrpenuee conporuaienve peryzupyeuol zamon BO3pPACTaeT, YO Mpu- 
BOAMT K YBEANYEHHIO NaReHHA HANPAKeHHA Ha HE} H BCAeACTBIe STOTO NOHHKe- 
Hi10 CTAGHAH3HPOBAHHOTO HANpHKeHHA AO 3HANeHHA, O6.1u3KOrO K HOMHHANbROMY 
(ycTaHoameHHOMy paHee). 

AHAAOPHYHO MpOHCXOAHT paGota cxembs OPH NONWKeHHH HaNpAKeHIA Ha BH- 
xoze cTaOuanszaTopa. C MOHWKeHHEM HANPAKEHUH Ha BHXOAe CTAGHAW3ATOpS MO- 
HAOKACTCA HANPAKCHKE HA ynpasisioulef cetke 2amnw JI1O, ymenbuaetcr ee aHos- 
HBA TOK, YBCANUHBACTCH HANpARKeHHe Ha ee BHOAeE H VMEHDUIAeTCA pasHocTe No- 
TeHQHAAOB CeTKa-KaTOA aAamne JI9, BcaeacTBHe Yero ee BHYTPeHHee CONnpoTHBe- 
Hue yueHbuaeTca. C ymenbwennem BHyTpenHero conpoTHatenna aun JID ywenb- 
WAETCA Maenve NANPA KEHHA HA H2A H, CACAOBATEABHO, MPOHCXOANT yBeaHyeHHe 
BHXOAHOTO HanpAxKeHHA CO CcTa6uAH3aTOpa. JlonoAHHTeAbHAA = cCTaOiNAN3auNA NOAy- 
waeTCR 3a CYeT ConpoTHBAeHHA R32—A39, np oOMOMH KOTOPHX AOAN HecTeOHAHSH- 
POBaHHOTO HANpAxKeHHA NOAAeTcA HA CeTKY AaMNe JIIO. 

Mpununn pa6otm craGuan3aTopa coxpanseTca apn acex wamenenitax noTpe6- 
AKeMOrO CXeMOA KaAHOpatToOpa TOKA, a TaKKe NPH HSMEHEHHH HANPAKeHUA AHTAI- 
me cetTa Ha +10% oT HOMUBaMDHOrO 3HaseHNA. HayanbHoe Ranpaxenne a 
225 + 2408 ycranapausaetca NpX TOMOULH noTeHUNONeTpa R37 naMeKeHHeM HaNpaA- 
*KeHHA HA ynpaBARIOWweA cetKe J110, 

Jaa papuibHoh padotw cTa6uszu3zaTopa weoOxogumo, yToOR Hanpaxenne ia 
yopapaniomeA cerke aamou JI10 Guo Wa HECKOIBKO BO.IbT MEHBING HANPRRENHR 
Ha KaToze STOA we AaMnW. fFlo1omeHHe NoTenuHOMeTpa R37 dukcupyetca cTono- 
pamef rafixof. 


Conpotumienne R35 oGecneunszetT mpuxoxentte AOCTHroYHorO TOKa Yepes 
fvamny JII1, seo6xofumoro zag ee HopmaabHoA pa6oTw. Jlamom JI9 u JII0 pa6o- 
TaloT B TPHOAHOM BKAIOYeHHH. ConpoTuBienne R33 npeanasnayeno win orpann4ye- 
HHS TOKa SkpanHon ceTKH Aamnu JI9. Conpotumtenne R67 mpennasuaseno 19 
yMeHDINeHHA TOka Gepes pery.1upyeMyhO AaMoOy WH YBeAMYeHHR OperetoB craGuan- 
3anuH. Jig yMEHbWeHHA BHXOAHOTO CONpoTHBAednAa CTAGHAK3aTOPA HA BCOKHX 
NACTOTAX BWXOA cTaGuAH3aTOpa WYHTHPOBaH KOHgZeHCAaTOpOM C41. 


AHOANMe DENH BUXOIHHX KACKAZOS KaAROPSUROHHOFO KAHAAA H KAHAIS 32- 
NYCKaIOMHX HMOYALCOR NOAYWIOT HANPAKEHHE C BHNPAMHTEAN MOC.1e HALTpPS AO 
SACKTPOHHOTO cTaGHAK3zatups. Bce ocTaabune KOCKAAM OPHGOPa NO sHOANWM MeTiNM 
ROAYGAOT HANDARKeHRE NOCAe SACKTPOHHOTO CTEGHANZATODPS. 


’ Tlntanne avOanx ene GHIPAMHTCAR, & TEAXKE BCS HENPWMEHHA AN HAKS- 
Aa AaMnh CHMMaIOTCA C CHAOBOrO TpaHctbopusTopa Tp-i. Mlepsnsnsa oGwotka rpenc- 
copmatopa paccqHTava HA BKAIOYeNNe B CeTS Hanpamcnmem 115, 127 » 220 poser, 
yacroToh or 50 20 400 rn. Samuta rpanciopmarope oT cayuahamx KOpoTKHx 38- 
MHKSHHA B OPNGOPe HIN SHAYHTCALHHX TepenanpsxennR nmTawmed CeTH NPons- 
BOANTCR npexoxpannTezem Jip-1, saxOseHHMM = RepseImylo OGmOoTKy TpaNc- 
opmarops. 
19 
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Alia soaxsmienna opuGopa & nuTawomei cets caymuT UTenceabHUe rHe3— 
ho UJ. Mpu6op sxawssercea tyuGzepou B3, o ska TeHHH npu6opa curnannsnpyer- 
RBAHKOTOpHAR AaunowKa JTI6. 


7. Koncrpyxrmsmoe ocopmacane apuGopa 


Tipn6op CMOHTHPORAH HA ABYXSTaMHOM ATIOMHNHEBOM maccH Cc nepeaneR cren- 
KoA. Humnee miaccn pas6uTo na 4 oTcexa, B KOTOPHX B OCHOBHOM pa3MeIeHH Bte- 
MCAKHE SACMCHTM CxeMbt EpHOOpa. Tpx oTceka SaHHMaeT KAHO2 KBAKOpaNHOHHNX 
MMNYALCOB H ODMH—SACMEHTM KA8HAAR 3EanyCKamlNHxX HMNYABCOD. 


Ha waccn paswemeny Asunu, KBapoM, MeKTPOAHTHYeCKHe H Gymaromacae- 
HW KOHACHCATOpH. : 


fia ymeupulenua warpesa s7ementos KBapuesoro rexepatopa noczeguuf or- 
TOpOMeH OT CHAOBOR YACTH BepTHKaAbHOR cTeHKOD. Ha Bepxvem WaccH pasmeuern 
Grok NHTAaHHA MpHGopa co BCeMH BXOARMINMA B Hero ACTAAR MH, 


Opranu ynpasrexus npu6opom cocpenoToweHh Ha nepennefi cteuxe. Tax 
eC Pa3MellCHh KOAaKCHAASHHe rHe30a BRHXOsa K8AnOpAaLHOHHNX H 3anyCKaloulHx 
HMDYABCOB, & TaKKe CHTHAAbHAA AAMNoOUKa. 


fla saseuenta mpHGopa va nepeaneh cteuxe MpeRyCMOTPeHW ABE KAeMMH, 
coeAuHeHHe € KOpnycom npuGopa. 


JIunesaa naxeab npuGopa SAKPHBSCTCA CheMHOA KpHUIKOR, B KOTOpOt pasme- 
ICHh =NDPKAABAeMHe K TIpHGopy Kabenn. K npuOopy oapussetca 3 Ka6ena. Onnn 
CAYRUT A1f BkKAONeHHA NpHGopa B AHTAONLyIO CeTL, ABA Apyrnx (Koaxchasbanx)- 
AAR NOMKAMOVEHKA KaANGpaTopa K HCHHTYeMOMY oGbexTy. 


Ha sage ctenxe maccu pasmemens OpeLOxpanutTens, Nepexaoyarens wanpa- 
MEHHA H LITENCeABHOE rHe3zo AAA MOAKAOVEHHA OKTaHHA K NpHGopy. 


iHaccn mpH6aqpa syaBHraetca 8 KOKYX C KAIO3AMH AA NpHTOKa BO3AyxXa H 
BHPAaBHHBAHHA TeMNepatypy BHYTpH npHGopa. Komyx cxpenanetca c maccu asyma 
BHHTaMH HO SaqHe CreHKe, MpHYem OAH BHHT onnOMGHpOoBMBaeTCA, 


Alaa nepenocku npu6op umeer pysxy Ha sepxnef crenke Komyxa. Bec . 
Gopa oxoano 12,5 xr. e ey P KOXyxa8. Bec mpy 


Pasmemenne saemeutos cxeuy x KOHCTPyYKUHS npH6O 
13, 14, 15, 16, 17, 18, Pykuus npH6opa noncusetca puc. 12, 


Mrewee wacty. Bug ch&oxry. 


Puce. 13 





Pac. 18 
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4ACTb fl. Pa6ova c npu6opom 








1. Oprams: yupanacuus o ux maszatcane 


Pacnonoxenne oprasos ynpaazenua noKasano Ha pc. 16. Bu6op paccroauua 
MEX AV KAAHGPANHONNHMH HMNYALCOMN NpPOH3BOANTCR NPN noNOMIN nepexmorarena 
Bl, pacnozomennoro p repow HHmHeEM yYray Ha ANMeBOA nanean ¢C HaANHCHIO 
-/latbrocth* .KM*. 





Amnavty2a kaavOpankoHHHX uMnyABCOB ycTaHNaBanBaerca noTenunomeTpom 
R29 waunautyza®. “Hwnyabce cCHHMamTcR C KOAKCHaAbHOrO rHesna Fl, wymxuas 
DOARPHOCT yCTrawaBinsaeTca TymOnepom . A * . V* .Buxon Kann6psnHonnnx 
uaMnyrbcoB. Tonoxenne HMnYyABCOB OTHOCHTeAbHO 3agycKatoMero peryaupvertca 
noTenuwometpom OB c wagouchwo Ha aNWeBOA NaHeAN dasa‘. 


_  Sanycksiome uunyapen cuumaiotca c rxesza 12, RNOARPHOCTh HX ycranaBan- 
paerca TymOnepom .-A_* .~-V~* .Baxon 3anyck. nunvabcos*. AMMAHTYDA He 
nyAbCOB peryAkpyetcr noTexnMoMeTpom R65 .Amnautvaa‘, aactota crenonanna— 
nepeknyatenem BS c HAANHCLIO .4YaCTOTAa cCnerORsHHA” rE". 


Bepxnee suavenne untpp nepexaioyateaa BS (400, 625, 1250, 2000 n 5000 rn) 
‘COOTBETCTBYET NACTOTaM 3aNYCKaloulNxX UMMyABCOB sin aambHocteN 0,25; 0,5 u 
1 kM, HHKHEe 3HAdeHHE TUNpp (200, 300, 500, 800, » 1500, ro)—~2AR AAAbHOCTEA 
10 20 Km. ) 

Alannue vactoT noazysawrcA B C1yyae COOTBeTCTBHR novOKeHHA NepeKal- 
yatens B4 ,Cuuxponn3zauna rpy6o" pyyke nepekaoyatern .Jlaabnocte*, 


Cunxpounocth paG6oTn 3anyckaiomux MMnyaBcoB c KaAKOPALHOHHEMH 2OCTH- 
TaCTCR H3MCHEHHEM AMIVINTYAM NPAMOYFOAbUMX CHHXPOHH3HPyMOMHX HMNYABCOB 
noTentuomerpom R47 c maAnnCblo HB ANUEeBON RAaNeAH .CRHXPOHHSARA®. 


‘Ceuxponn3anua Kaan6pyemoro yerpoftcrsa aocturaetca nogayeh sanycKarute- 
ro HMnyAbca =HeOOxOANMOA aMnanTyas (py4yke .aMMHTyAa* B KeHane sanycKa- 
WHxX HMByABCOB). Bkawoveute npuGopa npon3eo,utca tymOnepom B3c naa- 
HHChIO ,CeTb". a7 ot es, : aa 


yf *. - >. 


2. THogrorosxa x pa6ore m BKAIOWeREC upEGopa 


. 1 “a ; r 

Teper neppum sktmvesnem npxG6opa weoG6xonyMO yGeAHTECR B TOM, ¥TO Ne-: 
peKAlOvaTeAb. HANPRMEHKA B enw NepsuinQh OGMOTKH CHAOBOTO TpPancdopwaropa 
YCTAHOBAeH B NOOKENHe, COOTBETCTBYIOILEe HANPRKeHHIO CeTH. B NPOTHBHOM Cay- 
aae HEOSXOAHMO, OTBHHTHB CLEMHYIO KPHILKY, MepeCTaBHTh KONOAKy nepekmoya- 
TEAR B NOMOKEeHHE, COOTBETCTBYOMLCe HANPAREHHIO NuNTaMMeh ceTH. 


NIPHMEYAHHE: Iipx6op nocrapanetca norpe6uTesio BKAOVeHHuM Ha 220 Bo~LT. 


' Mocre AAWTeAbHOTO XpaHeHHA 11M Npe6kBaHHR NpHGOpa B YCAOBHRX C NOBH- 
ae @- oa ; WeHHON BAAKHOCbIO BOZAYXY, & TaKKe MOcCAe AprOuBaHHA B YCAOBHAX C NOHHKeH- 
in Std at b -@. HOA TemnepatypoA (menbire OC) nepen pa6oTo pexomennyetca apu6op tusTeaD- 
ee an . HO NPOCYLWIHBATh HAH NApezBapUTerbHO NporpeTh (NpH HaANPAKeHHH tHTAOMeEA CeTH 

orn a ie Ha 10 + 15% uuxe HOMHHaAbHOrO) B teVeHHe 1—1,5 4aca. 
ae oa: ‘ f pes Noakaiovenue’n uGopa K nuTaloulel ceTH OCyuLeCTAAReTCA Tips noMONWN NpH- 
Po Pet. Go ee Japsemoro waanre ([lepeq skmouennem maura B CeTh, TyYMGAEP .CeTb, AOTKCH 

i ee zt a GuTb B DOAOKEHHH .BHKA.*). - i 


Pe re oe Sf - Tlocne BkmogeHNS uLiaHfa TymGrep nepecaoyseTcN B NOAOMENNE .ceTE’, 
: aT 1 2s DPW Stow 2OIKHA- SATOPETECA CHPHAALHAR ASMTONKA, PECHOAOMeNNES Na ANneBOR 





rn a x rR: a 
a ae. are, . 
J 





nanean. Jlo Haqaaa usmepenrA, NpHGopy: HEOGXOAHMO ALTE BOSMOMHOCTD NPOrpets-' 
A B TEYEHHE HECKOADKHX MHHYT. ¢ ' 


NPHMEYAHHE: Bo u36emanwe npexaeepemewHNOrO B_XOAR M3 CTPON sS4eKTpO- 
SOKyMHUX H3A¢Aus He pexomenAyeTca peCoTats tips nanpaxe- 
Sam CeTH, Dpessmanmen +-5% OF YCTANDSACHNOTO NoMNNaAD. 


3. Mereguna ssnepemnt 


‘Kak ywe otmenasoch, upn6op 271M speanapuesen Aes maCTpOsKn 6 AgO-, 
BCPKM CRCNHAALNOA PAANOSERSPATYPU H, B SACTHOCTH, JAAN KOABGPORKN SIKAA AREb-, 
Puce, 18 MOCTH. [IpaMEN HIWEPeNAA XAALROCTH OCBORAN MA QUPEACAENUN Ape meNH = 


1 t 
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MY MEAQTEADHO OMMANTYAY, NOARPHOCTh 4H YaCTOTY NOCMAOK 3anycKaIONUWx uM- 
NYALCOB KBAKGPITOpA BHONpUTD TAKHMN, KOTOPUe HaKGoAee NOAHO COOTBETCTBYIOT 
ycnosuam pa6oru ti sanycxa Kann6pyeworo yetpoficrsa npw ero HopMazbnod pa- 
Gore, KOx SReweHTA Crannan HAH npn6opa. 


Orcyer Aasabnoctu moet NPOHZBOANTECA KAK NO wWKateE SMEKTPOHHO-AyYeBoA 
TpyGun, Tak #4 nO An06uM APyruM HHAHKSTOPaM, NOKaSMBaIONIHM, HanpaMep, apy 
ABTOMATHYECKOM CACKEHHH, HENOCPCACIBEHHO RabHOCTS AO nean. Coorsetcrseruo 
STOMY B SSBHCBMOCTH OT THN cTaHuuH. MIPOHSBOAHTCA KaaHOpoBKe ANGO UIKRI 
SACKTPOHHO-1yYeBOrO, 2H6O UuHOrO HHAHKaTOpa. B Gonee TouHnx CTAaHUHAX AAR 
YMCHBUICHHA NOTpemHocrH opH CUPEACTEHHH COBMaRCHHA HAYana OTCIeTa OAM H3 
KBAKOpauHOHHWX HMNYABCOB, @ TaKiKe I KOHL OTCYeTAa NpHMeHNROTCA pasnoo6pas- 
HHE CXEMH COBIANeHHA H 3axXBata, noO3BONAIOIHeE CBeCTH OWHOKH COBMEWeHHA 0- 
‘HECKOADKAX CAHHHR MeTpOD, 


pu npumenennn mexannyecknx HHRWKATOPOB yKa3aTee AHCTAHKN AO HeAK 
H ABTOMATHHECKOM H PYYHOM CAeKeHHH H 3aXBaTe LEAH KalnGpopka CBOANTCR k 
OnpenereHHIO TOUHOCTH NOKaZaNHA KHOHKATOpOM PaCCTOAHHR MEXKAY ABYMA KaAAHO- 


obesciet a MMTYAbCaMH BU HCeM RHAaNas0He AAABHOCTH, o61yaaemom = aaHHod 
‘cTannuen, 


"pa nposepxe PETyAKPOBKaMH 38XBaTa ueAH MPONIBOAHTCR 38XBaT ONHOTO HS 
KanHOpaunnonnx HMNYABCOB, 1 Nocze cpabatuBanua orTcxeTuoro ycTpofictsa, ze 


AGETCA UTCNET, 3aTeM, Tem KE PEryAHPOBKaMH TMpPOHSBOAHTCA 38xBaT caeqy romero 
KMNYABCa 4 AenaetcR BTOpOli OTCueT. * 


Paswocre =aByx oTcyetop nowKna Gut’ paBHa paccTosHAw MexK.Y Kann6pa- 
QHOHHBIMH HMNYABCaMH, ONPEACTREMOMY NOAOKEHHEM PYYKH , AANBHOCTL® KarHOpa- 
‘ropa 27HM. Takum O6pasoy, npoxspoantca MpoBepka WKS HHAHKATOPHOrO 
'yCtpoiicraa go pcem OOcCAY KHBUeEMOM CrauuHell AWGNaZ0He AsAbHOCTes. 


Y6eqnewuch B npaBHabHoctH NOKA3IaHHA Ha BCex yyactKax HIKall, NPOH3B0- 
AAT KaAHGpOBKy cTanuHH no YFOAKOBOMy HAH HHOMY Apyromy OTpamaTeaio, pac- 
cTOmHHE ZU KoTOpUro MpoBepeHo c HYXHOA TOUHOCTEIO ONTHYeCKHM HAH HHEM we- 
TOAOM H KOppeKTHpylor Hayaa0 oTcHeTa. 


CymmapHaa norpemnocre ONPERCACHHA ANHTeABHOCTH PasBeprKu (HAH onpeze- 

ae peat eecelly : YHeTOM HecTaGtbHOcTH CcaMoro KanwOparopa u norpemuocred 
: MOXKCT ONTh ) 

cen ean K ACCATHM AOARM Npowenta at H3MepseMoR 24H- 

8 caysae orcytcrans KacKkazop coBr 
(HHH PasBepTKA  (31.-ayGeBNeE HHAHK&TO 
TOMHOCTS CoBMeUIEHHR NORKAeTCH (6e3 y 
Tak KOK OGw4HO AHHeftHHe pasmepy (1aHHa) AuHAU 
200 > 100 uu, a Tousen, COBMEMeHHA KaAN6panHORHOTO 
mkae = 6TpyOK «=6oGNHO He Ayuue +0,5 mm, uto 
+(0,25 :- 0.5%). Scho, uno c YMCHDUeHHeM AMHeRHNX pa 
pH COXpaveHing ec aAnTerBHOCTH HOrpemikucts Kaan6posKn soupactaer. 


Me@KAY Kaan6 
d PAUNORHMMR HMOYAbCaNH (No40xmenHe pyaKn 
aeate Wrote eanoPaTOpS MPOH3BOARTCR H3 pacueTa NOAyWéeHus cuaniienn 
PaUHCHKMH aMnyabcaun. Koaug BO - 
sok uuten Pema (eee GUT aocTaTOUHim AAS poms Aes anneal 
nO WEAN HAXOAHTCR MeMAY KaAHG 
BYARCAMA) C ROCTAaTOUHOA TONWHOCTEND, Cc i Oa RGNEED ie, 
: » © BPYFOR croponm uw 
‘Me CAKINKOM MHOrO ¢ Tem, §o6u He sarpyahars pi Nae ee ae 
sei Saas intH6paunonnux HMNYAbCOR B KaAnOpyenow yuactke npx cosna- 
eyaitin aa foeeeee gaa ytacrKa ¢ OAHHM H3 K@ARGDARHOHHMX HM- 
Gparope 27MM). POBKH He BrnAeT (B npeReaax TOMHOCTH C&MOrO KaAN- 


KH A8eT norpemnocth 
SMEPOB pasBepTKH, HO 


Tak anctanuas 10 cy Momer Guts 
ul. OpokaawGposagna xa . : 
mene eABAbHOCTS" 10 Ku, c TONMOCTRID «+ 1% aie +40 So aee ot 
. ere womareas sARAbWOCTE 1 uM C TOR we TOWWOCTED $0,1 % io 
Coomperctayer + MeTpy Na ANCTAHOHH 1 KM HAN + 10m. wa ancraunun 10xu. Mu 





opma 3amerHo te H3MensercH. Kougpertue pexomenszanen co haandposke wre. 
AAASHOCTH CHERHBABHMX YCTaHOBOK Api DOWOMN AARHCTO ApHROOPA AAWTCA COOT 
BETCTBY MMM HHCTPYKRHAMH AAR KaMON ycranoexn. 


B xavecrse npumepa paccuotpam opumenenne npxuGops 274M 1.1m onpercae- 
HHS AAWTEADHOCTH wMAyUIell HasBeprKn Hh ApOsepKR TOWOCTH Hactpoilxn Haxoxame- 
roc# B ocuMaAocKOne (Hanp. Tuna 25H) KoAnOpatopa aaiTeanHocTH. 


danyck pa3seepTk# ocnWiaockona npoHsBogHTca SaDyCKAOUMN MMnyAbCaMH 
kaanGpatopa 27MM. Amoantyas 4 nonapnocre SanyCKamOmAx HMUyARCOB ycTanas- 
AHBAMTCR COOTBETCIBYMOMEME PCryYAHPOBKAMH H& ANMeBOA nanenH npHGopa. Yacro- 
Ta CACAROBSHHA SANyYCKAIOWINX HMTy7bCOB BUOGHPaeTCR BCSMOMHO GOAeCe BNCOKOR ¢ 
TeM, ITOGH HMeETD HAKGONDIyIO ApKOCTS M306paKeHHR Ha expane tpy6xu. Mpa 
STOM BAXKHO, YTOOM 3aANyCK PaSBePTKH NpoHCxoARA KORN 3aNYCKAIONINM ANTIYAb- 


com KaauOpaTopa, Aan aero nepHon T “+ (f — maxcumanpuaa yac- 


(pli? 
pass) Sonbme AANTeADHOCTH KaaNGpyemoa pasBeprtku, = 


Kaan6pauxonnne WunyaAbCe NoRawrca Ha BEPTHKOABHO-OTKAOHAIOILRE NAACTH- 
Hbd HENMOCPEACTBEHHO HAH Neped yCHAHTeAb BEPTHKaABHOTO oTKzonena. Peryanpoa- 
KaMH CHHXPOHHSANHH PAIBePTKH OCUMAAOCKONA Ht KaaNOparops 274M yCTanaBin- 
BaeTca yCcrofaupoe H306pamenie KanuOpanuoHnHx HUNYABCOB HB SKkpaHe TpyG6un. 
Mps wopmaabHoA cHnxponnsannn KSAKOpaMHOWHWE HMNYABCH YeTKO OVEpYeRY, Ite 
ApoOmaT 4H He ABoRTCR. Koanyecteo KaAKOpagMOHHNX HMnyALcos Ha xaan6pyexoa 
AAKHE PasBePTKH YCTAHaBAWBAeTCA NeEpeKAYATeEAeM .MAAbHOCT", cue". HO OOGMUHO 
BHOHpaeTcA pasHoe Tpem—NnaTH, XOTA MOMeT GHTB UX TOABKO AGS HAM ABaLUATL It 
‘Goaee. Peryanposkoli ,caza* onnn H3 KANHOPAUHOHHUX HMNYABCOD COBMeRaeTCH C 
HaYa10OM pasBepTKH. JHTeABHOCTS pasBepTKH oNpemeanerca no KOAWNECTBY Kasti- 
‘OpallWOHHNX HMNYbCOB KA 3aqaHHOR ANHHe PASbePTKH, BPeMA MeMAY KOTOPUMH 
OnpexeAAeTCA NOAOKenHeM Nepeksimyatean ,JlanbHOCTh" B COOTBETCTBA C TAGMI- 
get 1. Mpx nposepke waxoxzameroca 8 ocyunAacckone BRYTpenHero KaanOpatopa 
AANTEABHOCTH =TOAKMONeHHe =NpHOopa 27HM npon3sBoANTCA aHanOrH4HO mipe- 


-ASAy We My. 


Tak Kak OGH4NO KaaH6paTopHa AAUTeABHOCTH OCLMAAOCKONOB pssorapor cti- 
XPOHHO C pasBepTKON H reHepHpyloT KanHOpannonnWe HMNyABCH, NepHO. KOTOpPHX 
B 10 + 20 pas Mensme ATHTeABHOCTH pa3BeEpTKH, TPOBepPKAa CBOAHTCA K ONperAere- 
RHIO KOIHSECTRA KANHOPAQHOHHX HMNYABCOB, renepHpyeMyX BHYTpPeHHHM renepa- 
‘TOPOM OCKHANOCKONA, YKABAMBAIOIHXCA MEMAY ABYMA KOAHOPALHOHHAMH NMTYyAb- 
caMH npH6opa 27HM. 


Yame xann6palHonHMe HMTYARCH BY TpeHHero KaanOpatopa RAMTeABHOCTU 
“OCOHTAOCKOTIA NODAWOTCA HA MOAYAKPYIOUHA SACKTPOX THyOKH, MOAYANPyA AKHHIO 
pasBepTkH no apKoctH. B stom caydae peryauposKoA asa’ npx6opa 27HM sep- 
IWHHS OAHOTO H3 KAaAHOPAQHOHHHX HMNYABCOB B HATAAE PASBEPTKH COBMEMLACTCA C 
WEHTPOM RPKOCTHOR OTMETKH H CUHTSCTCR KOAHYECTBO NPKOCTHWX OTMETOK ZO cat- 
-Aywmero Kann6paivonnoro uutyasca apx6opa 27HM. Mepnoa, t. €. spews mex- 
AY KAANOPALHORHHMH OTMETKAMH BRYTPeHHero KeAHOpaTOpa OCHRAAOCKONE, ON|peRe- 
ARETCH NYTEM ACACHHA BPEMCHH MEMAY KSAHOPANMOHHMMH HMNYALCAMN Opufiopa 
27M Ha KOANGECTBO KaAHOPSOHOHHMX OTMETOK, YKAQAQMBAIOMINICR MeMAY HM- 
NyAbcama (OTMETKA, COBMENMLEHHSN C BEPIIHHOA mepsoro KAANOPSMONHOTO HMRYAB- 
“ca CanTaeTca HyeR0fh). ToWHOCTh ONPEACACHNN HEPROAS BHYTPENHErO ete 
AAHTCADHOCTH SABHCHT OT TOUHOCTH COBMEMCHEA C HuNYyAbCaMR BpnSopa 271M 
ONPEACARETCH OTHOMICHHEM OAK NEPWOAS BHYTPENNerO KaANOPETOPA, Na KOTOPY: 
MOKECT OHTb AUITYOCHA OWHOKA NPH COBMEMIENNM, OTHOCENKAS K KOANEECTBY MeTE 
MEM Ay HMIMYALCAMH. []pH HOHSMEHHOR BEANTNHE AOAN REPROAS, HA KOTOPYIO MK 
MET OHTb AONYMeHS OUIRGKE BPN COBMEMIEHHN, TOSNOCTS ORpeALZeNAA BEpNOAS 
PScTeT C YBCAHTCHHEM THCAA METOK, BOAACMBMNX CHETY. Haro sOunnTS, STO Cyu- 
MaPHAA NOMPEMHOCTS PasHa Cymue SGCOAIOTHMX BeEANYNH BOTpeMmOocTeA Na COBNEC- 
MeHHH H AP., C OXHOA cropoum m coGcTeenmo@ Rorpemuccta apn6opa 27HM, c 
Apyroa. 

KaanOpoexa OABOKPSTHMX PASBEPTOK BPONSOOARTCH ByTEM on pon 
AuuHH GaneeOTEh C KaanOpequosuumen suaysceun spndope 27M. 6B crywee on- 
HOKPATHOFO S@HYCKS pesee OT SHGEENCTO UCTOUNNES, HE CUNXpORNOTO ¢ sEmYC- 
KAIOWNMN NeDyAbCaMm, 27 wecrososomenne cassOpenuenenx muRyseCceD ua An- 
BEM pespepTKh Cn cee ern ne ini gee a ee 
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AHTCH NO POTOCHUMKY, SHAAOTHANO TOMY, KA ON NPOUIBOAHACA Ha SKPaHe TpyGx:r 
OpH mayueh CuyxpoHHOh passeprke npH HeCOBNAaReHIIN Kak KOHNA, Tak  HOWaaa 
KaanOpyemoro yascrxa ¢ OAHON u3 KannOpanHUHHNXx MeTOK. 


Onpenerenne weauweAuoctn passeprkn ocymecrBAgeTCA axanOrHgHO H3Mepe - 
HHO AAWTeABHOCTH pa3BeprKH. HeanneAttocts ect, HuHe B AHHeCAHHX pzame- 
pax, PADHNX NO BpenenH MHTepsanoB paaBepTKH. HYHO HeAHHeRHOCTh BHpa- 
AeTCA BA NPOWEHTAX. ; 


Mpumep onpenerenua Heanuefuoctu. 


Onpeacanetca ANHTeAbHOCTS HA 3AAaHHOM yYaCTKe OT HaYata 70 CepeAHHW =H 
OT CepeAINH 20 KONUA passepTKH. 


Heannefkocts onpezezawt Kak OTHOWeHHE PAa3HOCTH aAHTeABHOCTeh AAHHEEKX 
yuacTkOs K HX Cymme. Yunowan na 100% novyyawoT neanHeftHocts B apowenTax. 
Tax Kak OOHYHO Npome H3MeEpHTD AnHehHHe Pa3MePHW PaBHux NO BpeMeHH yuacT- 
KOB paSBepTOK MPH ONpeserenHH HeAHHeinOCTH SepyT OTHOUeHHE pa3sHOcTH AHHEA- 
HHX Pa3sMepOB K HX CyMME BMECTO AANTeAbKOCTeR, 


flannui metoa ONPEACAHEHHA HEAHHERHOCTH O6HYHO APHMeHAIOT B Tex cay- 
S@Aax, KOTAA Xapakrep HApACTaHHA paasopayHBaiolerocs HANpAKeHHA MOHOTOHHEA, 
Ges pesKux KoneG6annii (HAnpHMep, SkKcnOHeRnHAnDHNA), a GoabWof ToUnOCTH onpe- 
ACACHHA HEAWHEAHOCTH He TpeG6yetcn. Bonee Touro HenHHefHOCTL onpemeisetcs 
NYTEM PaaGHBKW AHHHH pa3BepTKH HA HECKOABKO PaBHHX NO ANHTeAbHOCTH y¥YactT- 
KOB, BHGOPAa AByX y4acTKoB c HaHGOABWHM pas6pocom AHHeAHuX pasmepoR H on- 
PEACACHHA HEAHHEAHOCTH Kak OTHOWIEHHA pasHOCTH AHH BHOpaHHMX YYaCTKOB K. 
HX CyMMe, YMHOKEeHHOrO Ha 100%, 





hae 


“ACTb Ul. Pernamenrune pasorm 


Peraamentane pa6oTa nposonster ¢ ner oGecnevenna paGorocnocoGuocra 
npx6opa B neprog ero sxcnayataqun. 
Bugu peraamenraux paber 
I. Buemuufi ocuotp npxGops: 
8) NpoBepka Kpenaenua opravos ynpaBzeHNg w DAMBHOCTH wx Aefictaua, 
6) Cocrosune aaxoxpacoqwux 4 raqbeaHavecKnE nOkpwTHA, 
Il. Mposepxa wa coorsercrsue nacnoprunM ARHAEM: 


8) [laureasnocts § Kaan6panqnonHyx HMDYAGCOB HE AOARHA APeBOCXOAUTS 
0,2 mxcek, @ BpemA HapacranHA He ROMO npesocxonnte 0,1 mxcex. 


6) Paccroanune mexa K@AKOPANHOHHNMH HMNYABCAMA RODEHO COCTBET- 
CTBOBATh AHCTaNnHaM 250m, » bm, 10um n 20um ¢ rowHOcreI +0,1%. 


B) AMNHTYAA KaquGpauHOHHYX HMNyADCOD 4&8 BMXORe ROTH GuTD 
He meHee: 





1) 108 us warpyske 75 ow. 
2) 356 na HarpysKe 1000 om. 


r) Jlavteabuocts sanycKaoumx unnyascoe we AOaKHa MPEROCXORHTD 
0,8 mKcex, & BpewaA Hapactanuz He ZOHO ApeRocKoAHTD 0,2 uKceK. 


4) 3anyckaioume wxnyascn rOnKHN GUTS CHHXPOHHSHPORSHW C Kaan6pe- 
IHOHHEIMH HMNYAbCaMH # HMCTb YACTOTH CrenOBanitn, 


1. 400 rn, 625 rn, 1250 rn, 2000 ro, 5090 ru aan ancranuna 230 wu, 500 ww 
1 km. 


2, 200 ru, 300 ru, 500 rn, 800 ru, 1500 rn ane Aucrannah 10 wu 20 xm, 


e) Yacrotu c1resonanua 3anycKaomuex HMDYABCOS AOAMHH BLAZED MNBATECR 
¢ TOUHOCTHIO + 25°/,, 


a) AMMAHTY2a SaNycKaonlax HMNYABCOS ACAMHA GUTS He mene: 
; 1. 188 na warpysxe 75 om. 
2. 35a wa warpysxe 500 om. 


3. B npu6ope 2oamna OuTe peryanposna das KSAHOPANHORHX HMNyALCOR 
NO OTHOWCHIIO K SANYCKSIONHM HMNYIbCAM, ASIOUILAN BOSMOMNOCTH CABHTaTD asy 
B upexeaax ot 0" s0 350°. 


3) NorpeGasemas momsocrh we AOAMHS NpesocxoANTh 130 soALTaunep. 
I. Ocmotp enytpeuwero cocTosHN® WH ySaoR Mpudope, 


n) Tipopepxa kpemtexns aetaseh Ha waccn npHGopa, Cocromnme raex, wa- 
ACMHOCTH KOHTAKTHNX coeannenHda. 


6) Mposepxa naapHOCTH XOAS HOTEHUNOMETPOR WH YETKOCTS Quxcagnn He- 
peksApqaresesR. 


8) Uxctka npHGopa oF MAN, TPASH MH KMOPPOSHN METEASNNECKNX © 
r) Tipopepxa KORANEHONHOCTH zeMn. 
ae Cpoxw sumoanenus peraamentnmx pecor 
1 Oanu paa s 6 mecanes 
2 Tlocxe GpOAOAMNTeALEOTO Xpenenen we 
cxzage (came 12-tm wecance) 
3 Oana pes s 2 rem 





sanitized Copy Approved for Release 2011/02/15 : CIA-RDP80T00246A058300080001-6 


Sanitized Copy Approved for Release 2011/02/15 : CIA-RDP80T00246A058300080001-6 


90X1-HUM 

















Pemout # HacTpoRKa npHOopa 


Kaan6patop 271M spisetca AOBOAbNO CIOMHEM paqNOTexIHuecKHM yCTpoa- 
<TBOM, B CHAY Yeo SKCNAyaTallus, a Tem Gonee pewouT mpxGopa AOAKHN NpoHs- 
BOAWTECA NOCAE ACTAALHOTO O3HAKOMACHHA C ONHCAHHEM NH NPHANHNHAABHOA CxeMoOd. 


Pa6oyee mecto A148 HacTpOAKH H PeryAHPOBKH KaAHOpatopa ANCTaHnEA AOAK- 
HO GuITb OCHALLEHO CreAYIOUIMH NpHOopamu: 


1. Ocusazsockon tuna 25H nan ewy noxo6uuit. 

2. 3ayKosoh renepatop tuna T3—-1t wan 3Pr—. 

3, Yurpepcaabibtfi BOAbT-ommeTp THna ABO—5 nan Apyroro tuna. 

4. Aunepmerp 21a namepeHHA B yenAx nepemeHHoro Toxa. 
Hactpofixa npw6opa npowssoautcs B Clexzyioumefi noczeq,oBaTeAbHOCTH: 
1. Mposepxa o6meA padotocnoco6uoctu. 

2. Mposepxa GroKka nuranus. 

3. Fiposepxa # pery.nposKa KBapueBoro rexepatopa. 

4. lposepxa u HacTpofika kKanana 3aNyCKaIOWHX HMDyAbCOR, 

5. Tposepka 4 wacrpofka xanaaa KaAHOPALHOHHEX HMINYBCOB. 


Tlepez sko4ennem # HaCTPOAKOH npkOopa HyxXHO NpH NOoMOWM AaMNOBUTO 
Tectepa yOeauTbcA B MCNpaBHOCTH BCexX JaMOo B KaaHOpatope. Hapyxtinm ocmot- 
POM NpoBepsetcnH cocTOnHHeE MOHTAaxKAa npH6opa. Buwenwne 3 cTpoa anemenTH 
cxemb (Oymaro-macasume KOHACHCATOPH C HapylieHHO repMHyHOCTbO, CHILHO 
o6ropeawHe conpoTHBAeHus HT. X.) BHMAHBalOTCA H 3aMeHAIOTCA B COOTBeETCTBHH 
co Cnena@uKannel kK NpunnunnaabHon Cxeme, HCNPaABHHMH eTANAMH, Ommetpom 


NPOBEpAeTCA COOTBeTCTBHE 3HAaYeHHA CONPOTHBACHHA Ha OCHOBHEHIX SIEKTPORAX ann 
mpHaAabaemMoh KapTe conpoTusazeHna. 


3HauitezbHHe (6onee 20°/,) oTKAOHeHIS CONPOTHBACHHA OT HOMRHAAbHHX, 
YKA38HHHIX B KBpTe, CBINAeTeEABCTBYIOT O HCKCTP&BHOCTH MOHT4KAa HAH HECOOTBeT- 
‘CTBHH SAEMENTOR CxemMm cheunduKaunn. locate YCTAHOBICHHA H YCTpaneHna npu~ 
NHEM OTKAOHENHA MOHTaxKHOA CxemM upH6opa of NpHyuAnHanbHoa NPOH3BUAHTCH 
MPOBEPKA HA OTCYTCTBHE KOPOTKHX 3aMHIKaHHA B Heh BHIPAMHTelA WH CHAOBOTO 
Tpanctpopmatopa. B coorsetcreux c HagHay 
HSBOLHTCH YCTOHOBKa nepekaiouatera Ha 
‘Tpancopmatopa. Mposepretca nesocts 
MHHay. [pw nepBom BKONeHHH B PaspHB OAHOTO H3 NpOBOAOR NYTaHHA BKAIO- 
NACTCA GMNEpMeTP C MAKCHMAALHEEM HSMepHeMMM ToKOM 1—2 amnepa. Tutawomee 
HANPAKERHE AOAKHO NOAMEpRHBATECA PaBHHM HOMHH@ABHOMY SHAYeHHIO ¢ TOU- 


MocThIO +10°/) 4 He BHXOZHTD 3a STOT npezen, Ko 
- KOHTPONb nHTAalOMero Han 
AOAKEH OCVULECTBAATHCA BOALTMETPOM. : 


Bxanwuaertca Tym6aep .cers*. Kax 
7 , YULAACA MOULHOCTb, NoTpe6asemaa npH6opom 
APH HOMHHAABHOM nuTAIOUeEN HaNpAReuuH, HE AO KHA mpeseMiats Nv + 135 ee 


HoTpeGanemoro npu6opom TuKa CBHACTEALCTByeT 
© HOANYHH HeHCHpanHAxX zeTaneh Hau ‘ 


Mpu6op sixmovaerca vw omuer M Upo3BaHHeBa 
Mpa punyrot aaune J18 (SLI4C) npatop seesieea ae 
Pana WA BTOPHYHNX OOMOTKAX TpaHcpopmuatopa. 1 
HOCTH NpoBepaerca sennqHya HaNpaKenug wa BxoR 
Ceig PHALTPA HW NOEre MEKTPOHHOTO Cra6wansatopa, 
Houmisaenue snavenua nan amxeuuf Ha sane 
Wa KapTe Hanpaxenud. Mocae nposepi saniday ian, cmenna as scone cee 
a cerkax OcTaAbHUxX «amo nposepserca o6maa paGotocn 
POBCpKa Npouspoantea npu coon OCcUBRMIOCKONa Tuna 251. 
Peanm paGoru och RAtocKkona: 


Pasveprxa eopepuenas 
. » CHHXPOHHSaNHS BH HH@a: 
BXO YCuaurera gepes sUHOCHOn aeautean | : 10, YTPeHHAa; CHrHAA DORseTcR Ha 


ie ie npwwapaemuh x OCNHAAOCKONY. 
PTKH, TOIApPHOCTS H CTeneHL CHEXpony3a 

eye HH YCTaRseAHBaworT- 

aa PaccuoTpenua = xKpHEWx HaNpamenwa HA SxeuTponax aan KaAKu6- 
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A Renu 6On0Ka nuTanna. 
C€Th HW NpoOsepaiwtca nan- 
ocae ycTpanenua HeHCIpas- 
€ BHOPsMHTerR, nocie Apoc- 











Mpopepwa waquHeeTcn c rneaza aHxo2a KOANGPANNONREX nunyabcon, npu 


STOM PYTKA .AMTATYIA KaNNGPAaQuOKHX Nunyabcos* AOEHA CTroaTA B npasow 
Kpahkem DoAomeHHH. 


B caysae otcytcrsua KaziO6panMOHHMX wwNyabcoa BUKOCKON ZeANTerS no2- 
mAOWAeTCA K AHOAY BHxXOAHO! Aaunm JI6, satem kK ee yopanrzaomell cerKe, saTeM 
K aHOay NpedwAyuen 7aMaw HT. 2. 20 Tex nop, noKA He GyzeT OGNSpymeN Kac- 


Kak HH amma, DopMa HAaNpAKeHHA HA KOTOPOM cCOOTBeTCTBYeT AQHHON B KapTe- 
OCHOBHHX HMMYIbCOB HA SMeKTPOAAX AaMN. 


Cnenys Tenepb mo xonay cHrnana (x BHXOAHOMY THE3AY) ONpereagioTr weHC- 
npasuwA KacKad WH STeMeHT Cxeuu. YcTpanne HeENCHpaBHOCTD, nposepgerca pa6bo- 


Ta CA€AylomleroO KACKaZa WH TAK RO TeX NOP, MOKA He Gyaer paG6orars Bech KOmNd- 
PaWHOHHBA Kana. 


Tlocae nonyyenHa Ha BYXORE KANOpAUHOHHHX HMNYABCOB MpOBepaerca pado- 
Ta OpraHoOB YOPABACHHA KaAHGpallHOHHOTO Kanata: pyYKH peryanposxu amnanty- 
Abl, KOTOPad AO.VKNS AABATB BOSMOMKHOCTS ABHO Peryzuposate AMAANTYAY HM- 
NYABCOB OT HYAR QO MAKCHMA@NBHOTO 3HayeHHS, TymO“epa nowApHocTh HW py4yKH 
-$a3a"—-Npk BpaWeHHH ee AOMycKaeTCA ABARUATHNATHAPONeHTHOE HIWeHeHE OMN- 
AMTYAM UMNYAbCOB OPK AANHOH CHEXPOHH3AUNK OCOHANOCKONA H HMTyABCH « {ABE 
TaTbCA BAOAb AHHHH pasBepTKH He GyAyT), pydkKH NepekwoyaTeiA ,ManbNOCTh*—Ha 
BHXOAG HMMYAbCa AOKHH OWTb AAA BCeX NATH MOAOKenHA nepekawyatean. 


HapymenHe pa6oTH Han nosHoe NPeXpalleHUe BHAA KAANOPAUNOHHX WM- 
NYAbCOB AAR KAKOTO-H60 NOAOMKEeHNA OAHOrO 3 OpraHos ynpapzenna (3 HCKAIO- 
MCHHEM PYNKH ,AMMAIHTYAA” KatH6pannOHHHX WMMYyABCOB) CBHACTerbCTAyeT O He- 
HCNPaBHOCTH 2aNHOA WeNH. : 


B cayyae orcytcrana § Kko.1eGanHfl Keapnesore renepuTopa B OANOM #3 Na.10- 
MEHHA NEPEKAONATETR ,AAABHOCTD* HeEOGXOAHMO NpoBepHTe HCNPABHOCTh KOHTAK- 
TOB HepeKMoraTeR, WeAOCTh KOHTYPHON KaTYLIKH H COOTBETCTBIE OCTAIDHUX Sne- 
MCHTOB CXEMM, PAGOTAIOWIHX B AAHHOM NMO1OXKeHHUN, CnHenHpuKanHH. AaszoruyHo 
KANHOPSiHOHHOMY KaHany ApoBepseTca paGoTocnoco6uocTh KaHaaa SANyCKBIOWLNX 
uMnyapcos. [Iposepka HwaynHaeTcA C BHXOAZHOTO rHesAd H Opt OTCYTCTBHI sany- 
CKaIOWHxX HMNybCOB (Pydka ,aMMAWTyAa sanycKawuHXx HMNYJbCOB" B NpasoM 
KpaAkeM NO.10KEHIH) BUHOCHOA AeANTeNb TOAKAOUSeTCA K AHOAY BHXOAHON AaM- 
no JILS, saTem K ee CeTKe HT. J. 20 O6HapyxXeHnA HeHCHpaBHOro KacKaan, Mocze 
YCTPaHeHHA HEHCNPaBHOCTH IIpoBepneTcA padota nocrzeaymuNxX KaCKaROB. 


Takas Gpopepka MpOu3BOAHTCA 2O TeX NOP, NOKA C BHXOAA CxemM He GyazctT 
CHAT 3ANyCKaltOIHh HMNYAbC, MUCAe YerO NpOH3ZBOANTCA NpoBepKa paGoTH opraxoD 
yopabierna Kanata, Tposepka padorm mepexzsoyaTeag .aacroTa caenonaHuft* sa- 
NYCKAWWHX HMNYABCOB NPOH3BOAHTCA AAR KAKMOTO NOAOMeNHA Nepek.woyate.1Aa 
»AAIbHOCTR” H ABYX KpaAHHX woOnOMeWHA PyAKH .cuHNxXpOHNsaRuA" NO durypaom 
JIuccaxy. 


[ocae Toro, Kak sce KacCKaAW mpH6opa pasotawr, HymHO Cul? pas NpocepuTE 
HANIPMKEHHE HA BHXORC BHUPAMHTE-IA HW CO CTAOHIH3aTOPS; OI AOE ACKAaTD 
B Mpeserax, yKa3anHWX Ha KapTe HanpsxXeHHA. SannmeHHoOe HaNpAKeHe Ha BH 
xofe BHEPAMHNTeA (1pH HOpMaaBHOR paGoTe cxemm npHGopa) omer Guth 13-3 
HekagecTBenHOrO KeHOTPOHA SLL4C #.1H 43-38 HEKAYECTBEHNMX AICKTPOANTHACCKUX 
KOHJeHCATOpOB. 


Nocae npHeezenna ee eee K HOpNE abe ladle a 
oBkKe KBapuesoro reHepatopa. Ha Ka KBapuesoro renepat 
ae nououie Senmaanerorta4 Tuna EH. Paccwotpenne KoteGannf renepsTo 
Awanazonax 0,25; 0,5 4 1 ku Gonee yao6uo npox3ROANTb Ha MayuIeh par 
NpH BHeWHeA CHHXPOHH3ALH 3aNYCKAIMHMH HMDy.1bCaMH 2-rO KAHAIa, HO 
30nax 10 a 20 km. yAO6HO NO1b30BATECR HETpeEpLiBHoll pRsnepTKoll np BH 
Hefl cuHxponn3annn, KorTpornpyemiil CHrHa.1 NOASETCAR HA BXO1 OCILLLIUCKD 
pes BuHOCHON jerNTeAb. Pery.Hposka KBaplesoro rencpstopa CaOAMICH Kk 
pofixe pe3oHaHcHHx KO BB aHOAHOA uenH aawnu JI] w noxGopKe KOHA 
topos C2, C3, C4, Chan emxoctrHoro AeanTe18. Hacrpoixa anntyporn npo 
ANTCH TPH MOMOMLA CEPACTHHKOB HS KBPGONRALHOTO Mecsas. 


Mpu npasnapsof sacrpofixe dopwa HanpsmwenAR NOCIC CwKOCIHOr ACNTEA 
animus Cute GAn3KAa K canyConmiaeeal, @ BOOGYMACHHe KOBpUeR C NepeKslnvenn- 
em nepexovate.ts flaabnocrbh® 20.1aHO OuTh GUCTPMN m CTaGHAbHiWM. 

UPHOARMeHHeM K PEIONSHCROR sacTOTE auNAMTyZe KoseOenAM, Notre cxas- 
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KOOOpasHoro BO36yHAeHNA FeNepatopa, nporzOAMEeT MELIEHHO BO3IpacraTb, OANAKO 
| RO onpeacACHHorO HAKCHMYMA, C MepexoAoM KOTOPOrO KOneOaHHA CpEBatoTCH. 


Satukcnpoeas sunantyay cpusa KOAc6anHh, CepACdHHK BHBOpayHBaetcA TaK, 
YTOGH MOAXOA K pe3soHaHCHO yacToTe OCYIRECTBAAACA CO CTOpOHN Goee BHICOe 
KHX 4ACTOT. 


Beopaunean cepaeynnk 4 yseaHunsan HRAYKTHBHOCTb, NOcte cKaykooGpa3Ho- 
ro BO3s6yxKAennA KOAeOaNHA = ROBOAST aMTIAuTyY.y KOAeOaHH AO 3HayeHHA Ha 
10: 30% menbwero, vem Ousa aMIVIHTY Aa Cpbiea renepainn, 


MPHMEYAHHE: Hacrpoficy KOWTYPOB KBAPUEBOrO TewepaTopa cepaeyHHKaMH H3 


“TEABHOCTBIO MONOMHTETBNOTO H HE NOAMAA UpesocxorTs Aanteasnocm 8 - 12 
NEPHOROB CHAXPOHUSUPywMero HOOpAmenia Ag scex nozomennfl pywen 2aib- 
Hocth*. Peccmorpenne koreGannf Bo scex Renax MyastTuBn6patopa nponsRojntca 
Epi NOMOMA OckHOCKONa Tina 25H. Hecaeayemmil curuaz noaceres ita BxOA 
YCHAHTeAa Yepes mpHAABeemyfi K oCcunRAACCcKONy sSHHOCROM zerHTeZb. Cunxponn- 
Sauna OCOHANOCKONa—BRyTpeHHaAA, HCCACAYCMHM CHTHOON, Passeptxa—aayuaa 
AAR BHCOKHX YACTOT 3a 7amero revnepatopa u HenpepHeHaa—1a HSK, 


Hposepxa oG1eryaerea npw ycranosKe NEpeKMOVATeNA ,4YaCTOTA cneROBAHHA 








SanyCkarmouHx HMMy.bCoB* npH6opa 27HM B novomenHe 5000, 1500. B cayyae ne- 
HEOOXOAHMOCTH H3MEHEHHE ATH reaBHOCTH OTPHRATeABHOrO Nepenana Tpuona JIL4 
(B Cayyae cooTseTctaHa sHayenna eaxoctu CA7 Hv OCTANBHLIX BVIEMCHTOR CXeMM 
CHEMMPHKALHH) NPOHSBOAHTCA nonGopom conpoTusrenna anoaHoa war ySkH fesoro 
TpHosa. Monz6op nayunaetca c Gonee BHCOKHX 4aCcTOT-AaAbHOCTeA 0,25; 0,5 n IK, 
—HSMeHeHHeM ConpoTHBNeHHA K54. Jina gaabnoctu 10 n 20 KM. JHMTCALHOCTD ne- 
penafza ycTanaBaneaeTca conpoTHanenHem R53. 


Nocne yctanossesua HopMaabHof aaHTeaBHocTH OTPHUATebHOrO Nnepenaza 
AAW BCEX MOOKEHHA Nepekio“atena .nabROCTE* NPOHSBOAKTCA NoAcTpolKa yac- 


TOTH CACAOBAHHA 3aNycKawulitx AuTyAbCOB—TepHoza KoneOanni zengmero msyab- 
THBHOpaTopa. 





KapOounabyoro *Kere3a MPON3SBO,UITh CneuwatbHoh oTBepTKon, 


He BHOCHINE B KOHTYP NoOTeph H He BHHRIOMeM Ha yactoTy 
KOHTY pa, 


C npu6anmennem yactoti KOHTypa K YaCTOTe Keapua pacteT aMMAHTYAa Ko- 
“e6anni ¢ suxoga reHvepaTopa WH yaAyuulaeTca cbopma CHHYCOHAN, OANaKO pi stom 
YXYAMAalOTCA YCROBHA BO3Z6yxReEHHA KBapleBoro reHepaTupa OPH BAKNOYeHHH H 
BKAIOYEHHH AAHOTO AHANIa3Z0HA nepekitouaTeiem ,AaAbHOCTB". 3ameTHoe yAatenne 
PESOHAHCHOA YacTOTH KORTYpa OT YaCTOTY KBapila BEET K 3HAYHTeRLHHM HCKaKe- 
HBAM CHHYCOHRMAbHOFO HANPAKEHHA, YTO MOKET B fanbyuehuiem sButTeca pHyaKoh 
(opmupovanna zBolinof (41H 2ByX) KanH6panuonHOn METKH K&CK@2aMH opMupo- 
BAHWA Ha OAWH Nepkoa cinycongzarbHoro Haripaxerna. [locne Hactpofixa Taxus 
o6pa3om peex natu KOHTYPOB NMpou3BoaNTCA nogzroHKa aMMAHTYAW Kone6anut, no- 
CTYNGOWHX Ha ynpaBARoNyio ceTKky Aamnn JI2 
topos Cll, Ct2, C13, Cl4 w CIS 
KOCTHHA 2e1HTeAh. 


Yactota cieqopanua 3anycKaounx HMIlyAbCOB NpoBepsetca nytem cpaBsnenna 
© CHHYCOH@1bHHM HaNpRKeHHeM H3BeCTROM YacTOTM. B KayecTBe renepaTopa cH 
HYCOHMaAbuNX KONEOaHHA HCNOAB3yeTcA TenepaTop 3ByKosHX KONeGaHul Tuna 
P3-1 wau 3P. Hanpaxeune sayxosux actor ¢ 3F momaetca HeENOCcpeactTBenHO HA 
TOPHSOHTAABHO-OTKAOHAIOUME NACTHHH OcuMANOCKONa 251. 


AMDAHTYAa HaNpaReHnHA Cc reHepaTopa ycranasaneaetcr taxoh, wro6m sejnwH- 
Ha pa3mMaxa H306paxeHHuA Ha SxpaHe TpyGkH zemana B npenenax 40 —100 mw. 


Sanyckaloulne =HMnyAsCh C BHXOAHOTO rHeana Kaan6patopa 27HM nogzawrer 
H@ BEPTHK@AbHO-OTKAOHAIOWHE NAACTHHH OCSHAOCKONA (pyaka@ ,amnautynza sanyck. 
BMNYAbCOS® B NpasoM KpafHem nNoAOKeRHE). 


TIposepky vactoTH caenosanua SANyYCKaIOMHX HMTNYABCOR HAYHHAIT C BHCO- 
KHX TaCTOT sagalowlero revepatupa (aaapnocts 0,25; 0,5 4 | Km) H HHSKOM YAcTO- 
TH NOCHAOK (noAOKeHHe 40),200 ru nepexnmyatena ,YacToTa Cnenonanna"). tia 
HEM HSMEHCHHEM Y8CTOTH CHHYCOHAAbHOrO HANpAKeHHA, CHHmBemoro ¢ 3I, 206H- 
BBIOTCA NOAYYEHHA OAHOTO HMNYAbCA HA AHHH pasBepTKH. 


Uacrota cosnagenua duxcupyercr no mane 3P. 


Alin mpexOTapanjenHa aAOxKHOrO OTCIeTa HeEOSxORRMO WSCTOTy CHHYCOHASAL- 
HOTO HANPAXKCHHA CHHSHTb B 2Ba pasa. [px npaBHAbHOM SaMepe Ha AHHHH nas- 
BePTKH B 9TOM CAyaae AOAKHO GuTb ABa HMNyAbCA. (JlOmHWe OTCIZTH NpH OHOM 
HMOYAbCe HA SKpakHe HHANKATOpa, NOnyyaworca aia Gonee BHCOKHX ¥YaCcTOT, KpaT- 
HNX waCTOTe SanycKaloulHxX BHMNyAbCOB). 


Mposepka aCTOTH CACMOBAHHR MPOHSBOAHTCA AA ABYX KpafHHx noAOMmeNHA 
DOTCHOHOMETPa ,CHHXPOHH3aHa". B OOOHX CAYNARX N3MEPEHHOE BHAYEHHE SACTOTM 
CACAOBAHKA SaNyCKaONHX HMNYABCOB HE AOARKHO OTANGAETECA Gonee Wem +25% 
OT HOMHHAABHOTO, COOTBETCTBYIOMETO AAHHOMY NOAOMEHHIO NepexaAwNaTeAR ,Yac- 
“TOTH CAeAOBAHHA®. a 

B caywae OTKAOHeHAR YACTOTH CACROSAMHN OT HOMHHAABROTO sHATeHNS Garb- 
me acuyeruadrs (TPH COOTSETCTBHH OCTAADHMX SHCMEHTOB CXCMM MYALTHBUOPSIO- | 
pa uw vamos JII4 coenuduxaqua) nogrouKka vactoTa nponzpoauTca usmeneKne 
AWIHHH CONPOTHBAeHHA HBAHETO OAeWa geauTeas (R57, R58, R59) O6ycaaaAn 
HLAX BAG AAaHHOrO NOAOMCHHNA NEPeKA4ATeAR ,WSCTOTa CAcAORaHHA’ HAnDpA 
H& Bpems3za tavulem conpoTHaAeHne R62. 

Ka noc 

FlOAroHags GaCTOTy HYKHO MMETD B BAAY, YTO ASnHAR peryanpos 
CTBY O2H@ AAM BCEX OATN NOAOMCHHA NEPEKAITATEAR ,AAARMOCTD*’, sooreny 
YCTAHOBICHUR HYMHOA YSCTOTH CACAOBSHNS AAS OAMOTO M3 ROAOMCHEA BCD 
WaTeAR ,RASHOCTL” HYMHO C& ME NPOREPNTS AAR OCTAARNMX NOsOMeRNA, 

Kamaomy nosomenan pywcm .[aspnocre® AOSANO COOTBETCTRONETh BOSOKE- 

HEC PyWKR ,CHHIPOHESARNS ,Tpy6o", npw stom Ace Aannos AsALwOcTN oe 
UpaMepHO Ha +10", WIMCHNTS TACTOTY CACKOSRRNS SARYCKAIDEMIA NMAYSECOS ROA 
Gopom comporuazenmk R48, R49, RSD, R51, R52. Pa 


Tax Kak pa6ota NOCICAYIOULHX KACKO20B opMuposanua Kak HB Kan6paui- 
OHHOM kanane, Tak # A KaHane SanycKaioulHx HMNyASCoB yAy4uaetca ¢ poctom 


aMnantyazy Kore6aHuil Ha ynpap- 
asioumen cerke JI2 umeth MOKCHM@/AbHON. 


MOKKHO YCTaHOBHTD paccmoTpennem CHrHa/la Ka aHone HwaH 


H ca Cro CkKaRKeHHA C yBeeanyennem AMIMIHTY AW Ha ceTKeE BHUe AOyc- 
THMOR. 


Hamenennen BHIUENEPETHCACHHEX euKocTeft a 
; MNAKTYAa ¢ BHXOAA reH . 
pa AAn Bcex ANata3zoHoR NPHBOAHTCA K ORHOA. : . =e 


Tipu suayuterbuom Pas6poce aun 
AKTYA C BUXORA TeHepaTopa moxeT MOvry - 
NUTBCA TAX, YTO YaCTOTN cAeAOBAHHE SAN YCKaIOMHX HMNYABCOB ets onauuatnen 
OT HOMHHAAbHOTO sHaYeHHA GomHUe Wem 1 25%,, 


SanycKaomux nxn 
YBCOB CBOAHTCA B oc . 
‘ACHIO NyRHOTO peyRUMa pa6oTH Aeagmero MYABTHBHOpatnpa, fipchepe in pervaa. 


POBKE YactroTy CICQIORSHA # crofunsocra 
coa. Mepeg nacTpoll KoA canare Aeagmero jaime yao ae 


aaMn dopun | caaxponis eye tyascon They 
POBaHHR CHHxXpoNH3aH 

NPSBUABHOA paGore srax wackanOn ¢ auona J113 ae ante syancon. Tox 

oe 7 PAMOYroABHEX Konefia- 

_ a coe al hid dias Coupaieuns YeTOBNDOM core ee: 

UTCABHOCTL OTPARaTeABHO 
aus Pelee 0 otp TO nepenaza B anone 
pe Tpnogza (@ x0:mua Gur, ACCTATOWO Mana no Cpanueuww ¢ zaH- 
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Orxazcnenne GoCTOTM CZe2ORaHNA OT HOMNHOADEOFO 3HateHHA AIA KOKOTO-7H- 

6O 43 -kaNa30HON ,AOAbHOCTb® DPW COOTRETCTBHH HOMMHAY HA OCTOAbHHX Quana- 

SOHOX, CDHACTeEAbCTByeT O HEMOCTATOINO TULATeAbHOA NMOsZTOHKEe PaBeHCTBAa aunAu- 

1 ¢ BwXOAN 3ANAwlMero reHepaTOpa, 4 CAEROBATEBHO, PAMBWHX BHA aHOAe 

13. Yoeanyenne A@MNANTYAM CHRXpOHNSHPylomlAx AMMyaABcop c sHOAA JII3 BH3H- 

BET NODMMICHHE YACTOTH, OD YMEHbICHHE—NOHHMEHHE YACTOTH CAeNOBAHHA Sanlyc- 
KONOWNX HMTYAbCOD. 


ANQAOrHYHO NPOH3BOARTCS NpowepKa H NOATOHKA YaCTOTM CAC AOBSHHA: 3anyc- 
KAIOULAX HMNYAGCOB H 8 = OCTANDHNX NoOmeHHA NepeKscaTeAR ,WaCcTOTa cAe- 
AopanHA®, 


AmMMautTyao H AAKTeEADHOCTS SalyYCKAIOMHX HMNYABCOB NposepReTca Ha BHEMI- 
nef narpyske 500 u 75 om mp noMOU ocnHAocKora. 


Hanyabces nogaorcs 1a BXOL yCHANTeAS, CHHIPOHHZAHA MAymed pasBepTKH 
-- BHYTPeHHAS. 


Aluteabnocth uMnyAbca onpeneaaeTca pH aMnantyze 355. na narpysKe 
5000m 1 185 na Harpy3Ke 75 om. [Lnutexbnocts H awnanTyzy Hunyapca ae HOp- 
MOABHOA paGote AeAnmero myabtusH6patopa JIt4 w HCNpasHoctH Aamun JIL5), on- 
pexeimor napamerpy ANdxbepennupymomeA menouxn R63, C48, seanynua oTpuna- 
TeAbHOrO CmeIneHHA, ONpezerMemaa conpoTHBreHHem R64, emxocruw C49 u Kaue- 
CTBOM HMM yAbCHOrO Tpaxciopmatopa. C yeeangennem R63, R66, C48 uw yuenome- 
nuem ARG4 anureabt sch WH AMNANTyAS yBerzNyuBaIoTes. 


Hactpofika kavaso KannOpannounx HMNyAbCOB NpoHsBOANTCA NpH DOMOMH. 
ocknanockona THna 25H. 3anyck ,xaAyme* pasBepTKH ocymectBAReTCA sanycKan- 
WHMH HMUYAbCAMH §=KeAHOpaTOpa, KAAKOpAauHOHHWE HMNYAbCH NOAMOTCA HENOCper- 
CTBCHHO HO NAGCTHHM BEPTHKAABHOTO OTKIOHeHHS. (Py4yKa ,aMnuHTyAs KaAHOpa- 
KHOHIHX KMITYALCOB” B npapom xKpanem nonoKenni). Flposepaetca aMDAHTYIA 4 
AAKTCABHOCTh KAAHOPALHOHHWX HMTYIbCOB H paGboTa gazoppamaterr Bo ecex no- 
AOKCHURX NePeKNOVITeAA ,ABIBHOCTD*. 


[Mposepka pAntenbHocTH nponsBozTca pH aMManTyze msoyasca 35p na 
onewnHen varpy3ke 1000 ow # 0s. Ha narpysxe 75 om, 
PeryAHpoBka AaTeAbHOCTH KAAHOpsuLHOHHeEX HMNYAbCOB MpOH3BOAHTCA nyTeM. 


NSMEHCHHA HHAYKTHBUOCTH KaTyUKH LG. JiTeabHOcTh yseanunBaetca c ysenuge- 
HHEM HHAYKTUBHOCTH, 


Beanwina Hoxaabioro cueulenna OKOHeTHOA AaMnu, ONpexersemas conpoTis- 
AeinAMH R27 # R28, sw6upaerca tax, yro6u nonysuts SaQOHHyO aMMautyay B 
HOAOMEHHN Nepexaouatern ,Aansuoctb* 0,25 xu. Fa ecex ocransayx norzomennf 
NEPCKMONATEAA ,MOVIBHOCTL” annanTyza O6H4YHO GonBWe. 


fips wegzoctaTrouwo ancrof hopwe cunycouzarbnoro Hanpaxenna c BHxXOa. 
SOAMOMCTO renepaTOpA I) MOIOM HOWABHOM CMENLEHH Ha OKOHETHOR Ja8Mne BO3- 
MOKHO MOABICHHE AOKHUX HKNTYbCOD, OMDANTYIA KOTOPHX SHAYHTEIBHO MeHReT- 
ca ¢ Pas0ppamenttem, 

Hawaapnoe cMemenne u pea CHHYCOHASABHOTO HaNnpRxenHA AOIMHY 6uTE 
nonoépary Tax, wo6u Aaa adoro nonomenRa pydkH .dasa® (npy scex nozome- 
HHRX NEPCKTOVATEIA ,ABABHOCTH") AMILINTYZa AOMHWX HMOYABCOB HE npesHinara 
15% of maxctimaannod QMNAKTYA OCHOBHOrO KanH6pannoHRoro AMnyabca (pyuxa 
tH aMaiNTyAa KaANGpau. Nunyzbcos® B npasom kpafluew nosoxennn). 


Mocae nacrpofxy xanaaa KOANOpsQuONuX KMNy.ALCOB nposepserca ycroaqn- 
BOCTS CHUXPOUNZINI Ie BCeX norlOmeHHA NEPCKTOVATEIR 1a1bHOCTh®, H BCeEX 
ROTOReHH NepexoOVaTesa .YacTOTAa c2eOBaHHaA* SAnyCKAWIMHX HMNY-ABCOR, 

eae Yerofiwpocre CHUXPONNSauIH TpOBepgeTca npH NOMOMH OCHAtOcKOnA THe 
sawdpé aa mAyMmel passeprkn opon3sorntca S@NyYCKAIOUUIMH HMDV.ABCAMH 
haau6pauonaue HMNYISCM COJaIOTCR HCTOC ‘ 
; PCACTBCHHO H& BepTUKa..tDHO-oT- 
chi ee Tawteasnocrs paspeptKn muipectes raxoa,. 
wTO6 MM SkpAHa THyOkH RpHxOAK0CR He meHee 2-x HH . - 
ils UMny.tecon, f Srna nen 

MHXPORM3ANMA CunTAeTCH ycToAuuBOR, ecaR Kaln6paneoHAMe MunyaBcH YeT- 
KO ORCPYCH, HE ApOMaT HW HE ABORTCR. pu upaseznzoa uactpofixe aeamuero 
My2bTHAROpaTOpa naoxas CHRXPORMSAONA MOMET OUTS WS-38 HSANGHA SH|UHTEEL- 

OAC RMNPAMNTEIA WIM WeAOCCraTUHOR aMDANTy AM CHHYCOM— 


ABTOHOTO HANPAMCMRR Ha BXOre KARAS 3ANyCKAOMAX RMTY.1BCOR, 
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Curmasnuas samnoixa ropat, xo 
Gpubop me pabotact 


Ce 
be essa 
NEPEYEHS 
COUMEMEUMI UeNeRpagnected apaSepa 27-HM wax yCTpaxenne 
Cucua tS 
a) Beecrpanmus ry6- 
aep cucunts 
rT) O6pus mpypa uccpezute 
Orcytcrene amonnoro Mponepurs xowraxtupo. 8 * 
WANPRKeHNA Ba adMRaL posaunc zenectcos na- 


Topwr mpezoxpawmteas 


NpxGop ager sanyceaomne un- 


NpaGop asey caseGpanmomnue wu 
S2NyYCK2—OERE NNTDYALCH He BO BCER 
DOSOMEMRAX Cepexzwmatess rasb- 
wocts 


Npe6op se aaer sanyexammero na- 
Speenea BA BCeEE EN aNAa30Nas 
SAZSBOCTN M BCER TaCTOTAX ROBTO- 
pemail, 


Npatop we xaer sagyceamumsx ax- 
ayscoe ga BCKOTOpAIX SatTroTss 





Tam 84. CraGsamsatopa 


Sauucanwe na maces 
a) Hewcopasay aamnw | 
npatops ‘ ckeunns 
6) Nneucopasra SNIpauN- f 

TCAMNZS AaMNs RaW Sac. i 
KTPOZNTEYeCENe xORTCH- 

catopu C39, C40, C41 cmenuth 
8) Bencnpeseuh cusosod 
Tpauchopuarop wim nem 
Hawasa 

r) Henenpasnocrs § son- 


ne Mpozepars wontaw 

a) we paGotaet aaccaz Cueunts aaxoy Jl. Npo- 

sagaminero renepstops ScpuTs Kostextm ocper- 
aovateas BI la. 

6) we padoracr Kacxaa Cuenwrs aguny 12, 

asczpamaress 

8) we paGoranr asceraay | Mpoacprre noxacraguo 

Sopmaposames sanycuan- | *AN2s 38nyCKaDmN H- 

CNX wENyZeCC8 nyancos. 


He sorSymasnrca xnap- Cuenurs wan cozo6patn. 
Obl. , 


CucoNTD 





RE30N0B 2AshBOC re eccpasats 
Necxo@ xomraxt suxo3: | 


uu2 REAL acnpasate 

He paGoraer cacxay | 

myabTREOpaTope mau CucaNTh azure std 0 
SuxOAMOE xecKaz ts 


Hencupeneu® repexsm- | 
SRTCR> TSCTOTN DORTO- 
peau BY [a ' eCDpeant> 
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PAUKSHNMS HSE taMyCKaOUMNA CHr- 
| "sao. 
Her @asospamcams aa nexoropix 


ANSCRIONIL AsAstoctH. 


Bosetioc nascnenne sumanryan 
KasnGpsnxoNni4s RenyZbcon ops 
Spatnewmm pyexn .623a° wa amgna- 
208e Asabnoctn 10 mM cw. 


Hlaoxas eunxpounsauna, 


Bospwen sanrcanuocrs xa tmOpa- 
QNONNMZ MMNYya|LCCA, 


He peryanpyctcs aunantyaa xaan- 
Opaunonnua Han sanycxaounx wu- 
nyancoa. . 


© | He ammenserce sasepmocts xasnb- HeacupasauS tye6aep 


OGpus nene ceren saun 
JU2 man J13 mn S14. 


Hencapasay samnu J1I3 
a 114, 

¥xoa conpotmsacuntt ne- 
Aurean R46 R47, 

R48 = R52. 

OGpus xatywen. 

Vz0a compornasenns R19, 
Buxon m3 ¢tpos conpo- 


Twaseax& R27, R28 naz 
R66 w R64. 


Mposepars conpormase- 
awe BUCKN ceroK STA 
4anun. 


. Cuca ° 


Nposepyts © cucunts 
conpormazexnn. 


Nposepmts w cucunts. 


Nposepats 4 cuegute. 
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| Conporua.. BC-0,5 180Kom+10", 18M Kom 1 


. Conporuns. BC-0,25 S6ow+ 10), + Sou 1! 








Hanwemmoanse nm tan 2200, 
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BC-0,25 2xou+5" , 2kou | 
BC-0,25 390ko + 10,, 390xom . | 
BC-0,5 Ikom+57/, Iwom , 1. 
- BC-1 2,2kom+ 109% | 2,2kou ° | 
BC-1 2,2Kom+ 5% 2,2vou 1 | 
7 BC-0,5 S6mout+10% = 56xom!) | 
A BC-0,5 1 ,5xom +5% 1,5xomu |] 
' BC-0,25 3,3x0m+5% 3,3xom , 1. 
‘ BC-0,25 3xom 25% 3xow | 1! 
‘ BC-0,25 3xom-+ 5% dkom | j 
¢ BC-0,25 3,3xou +5% Saxon 1 
= BC-0,25 390ckom+10°/, 390xom 1 
. BC-1 100Kkou + 10°, 19Oxom || 
: BC-1 IKomw+10°%/, Ixom 
BC-0,5 S6xom+!10 , 56xom l 1: 
BC-0,25 2,2wrom+10°/,  2,2wrom ‘f 
BC-0,25 10xom + 10% 10xom +1 . soaGep. 
- pactpe 
‘ BC-O,5 56x0m +1095 ‘éxow 1 
. BC-0,5 27Kom “403% 27xow | 
. BC-0,25 5,6xom_- 10% 5,6xom | 
2 BC-0,25 Ikow+10°,, Ixom 1 
3 BC-1 2,2xomu + 10°, t 2,2vom | 
‘ BC-1 33xow.10,, Brow t 
- BC-0,25 56xom _-10°, S6xow 1 
. ° BE-2 100xow+10/, 100xom | sartep. aps 
r BC-1 2,2Kom+ 10°, 2.2xom 1 cnaiep. apn 
eactpnaxe 
Coup. nepem. CIl-1-2a-22A-B 220000m 1 
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- — BC-05 8.2kou+ 10", 
Conp. CI1-}-2a- 202A. 13 


» BC+1 220x0u,+ 10°, 


NO-10-4,5xou-11 
BC-0,25 100kou +107, 


BC-0,25 100xo2:4 107’, 
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